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—read each month by 26,000 men who apply 
fluid power to all types of machines and equipment 








* In the Dairy Industry, too— 
TO PROVIDE INSTANT CONNECTION AND 


DISCONNECTION OF TRUCK REFRIGERANT LINES 


LenS i ied Gietel, |, item eka 
SERIES H K 


TWO-WAY SHUT-OFF 
COUPLINGS 


Similar valves in Socket and Plug shut off 
both ends of line when Coupling is discon- 
nected .. . practically eliminate spilling 
of liquid or escape of gas at instant of 


On almost a countless variety of applications, 
in many types of industry, Hansen Couplings 
provide instant connection and disconnec- 
tion of fluid lines, eliminate costly delays— 
save time, effort and money. disconnection. 

Hansen Series HK Two-Way Shut-Off Cou- 
plings are available with female pipe thread 
connections from 'g” to 1” inclusive. Avail- 


To connect a Hansen Two-Way Shut-Off 
Coupling, you just pull back the sleeve and 
push the Plug into the Socket. To disconnect, 
merely pull back sleeve. No tools required. able in brass or steel. 
Also Straight-Through and One-Way 
Shut-Off Couplings. Write for Catalog. 
REPRESENTATIVES IN PRINCIPAL CITIES 
SINCE 1915 5 QUICK-CONNECTIVE FLUID LINE COUPLINGS 


HANSEN MANUFACTURING COMPANY 


150th STREET CLEVELAND 35, OHIO 
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For AIR, OIL and WATER operation to 250 p. s. i. 
SIZES V4" + He" 2 Va" HA" 


TEMPERATURES to 250°F Typical Cylinder Circuit Using Hanna 


Flo-Set Speed Control Valves 


Hanna engineers will gladly recommend 
circuits to help you with your applications. 


Honno Air 
Cylinder ns 
Piston— = > 
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Hanna Flo-Set Valves are used to control cylinder piston speeds 
and operating speeds of many types of fluid actuated mech- 
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anisms. They are able to handle air, oil, water and many gases. 
When used with cylinders, these valves permit independent adjust- 
ments of forward and return piston speeds. The diagram at the 
right shows a typical circuit. Flo-Set Valves make the operation 
of air cylinders smoother and make cushioned cylinders more 
effective by building up essential back pressure. 

































Hanna Filo-Set 


Fluids pass unobstructed in the direction of the arrow on Hanna Valves (two) 


Flo-Set Valves. In the opposite direction, flow can be controlled 
from zero to full pipe capacity. One valve can be set to an infinite 
number of controlled flow positions. Once set, the position can be 
held by means of a locking collar. Established flow positions can 
be reset by using the micrometer graduations which accurately 


measure flow as a percent of full pipe capacity. Unitite Valve 


One revolution of the aluminum valve body will change the 
flow rate from zero to full capacity. No tools are necessary! In 

= 4s ” ” ” "os . Register for your { Hann 

L 3 ly 3 gister for your nearesi hanna 

addition to the standard Cc", %°, 4% and 4" sizes, there is a sapouscntation. Write ter Henne 

\%” Jr. model, without micrometer graduations or locking collar, Valve Catalog 254 and Flo-Set 


for light piping and tubing. Valve Bulletin 253A. 


Hanna Engineering Works 
(# ) HYDRAULIC AND PNEUMATIC EQUIPMENT... CYLINDERS ...VALVES ... RIVETERS 


Consult your classified tele- 
phone directory or Thomas’ 






1741 Elston Avenue Chicago 22, IIlinois 
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ay FACTS for 


“= FILING on 
@& KAPSEAL’ 


LONG LIFE, LOW FRICTION 
7. SEALING WITH 
wo KAPSEAL! 

S 


The KAPSEAL is a Teflon “boot’’ which 
is used with a standard O-ring to provide a good 
seal with superior frictional and wear characteristics. 


LONG LIFE ‘The Karseat, has boon tested on dyna COMBINES WITH A STANDARD O-RING 


’ itst ling results sts have run r The KAPSEAL comes in two styles, Kin and Kex. KIn 
suscd when ti ID of the il is the sea 
: y KexX is used when tl OD is the sea 
( i . perfor ing sfactorily l KAPSEAL combines with a standard O-ring anc 
{ 0 PSI combination can be installed in any gland that w 
signed for the ring only. The combinatio 
LOW FRICTION ‘The Karsrat. is made out of Teflor wm teed to veslocs stacks of V-clans dixine 
Decau rt xtre Ow . ified design buttoned-up™ design is possible 
off t of this terial has. It pr ides a 
it friction. Teflon is superior | replacement requirements t 


s breakout and run P —— a ‘ j } a in be sealed shut 


low-friction characteristics of the 


hile rubber’s breakout fri 
es greater than its running friction WHERE LIFE OR FRICTION IS A PROBLEM, THE KAPSEAL IS THE ANSWER 
Kapseal-O-1 r comb tio ovide goo 
‘Naty po he re , ion pr id 5 1 KAPSEAL is a trademark of Minnesota Rubber Co. 
ractorpmt ( the ) \ 0 Mer rim sat- 
an abut ' I forn . Teflon is a trademark of the DuPont Company 
ter prolonged periods of imactivit y, 


FOR MORE INFORMATION ON THE KAPSEAL... 


WRITE 


FREE COVER TO BIND YOUR m @ 


} 


ae} 
a Ke MR “FACTS FOR FILING” PAGES “| DEPARTMENT 129 + 3630 WOODDALE AVE. 
2S MINNEAPOLIS 16, MINNESOTA 
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CONSIDER THE 
VITAL HYDRAULIC 


DESIGN IDEAS COME TO LIFE 


WHEN THE 


e S| vil 
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CONTROL ZONE 
IS WATERMAN 


di machine with hydraulic- 
trolled independently of the ditching 
conveyor And it comes to life with 
7 Flow Regulators in the Control Zone 

3000 p.s.i., and for controlled flow rates 
1407 Flow Regulators are ideal for the 
tors. A 180° turn of the calibrated 
lown of as much as 80 to 1, with 
flow control at any setting 
mounting and manifold mounting 
yne of many Waterman types that make 


« 
rm 


pens ite d 
| 


st on 


omplete 
| pe 
m the tart 


Waterman 


line of hydraulic flow regulators — fixed 
ify Waterman for control and be 


flow 


representatives are in all principal cities. 


Write for Waterman Flow Regulator Catalog No. 1001, 
and for Waterman Solenoid Valve Catalog No. 2000. 


er 


{ AN and MS qualified flow regulators and fuses 


25 Custer Ave., Evanston, Illinois 


ATERMAN 


ENGINEERING COMPANY 
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NEW 
PRODUCTS 


NEW ANCHOR HOSE 
FOR 
EXTRA HIGH PRESSURES 
“Super Spiral” Hose 
Opens New Pressure Ranges 
For Hydraulic Equipment 


Hydraulic engineers 
attempting to design 
equipment utilizing 
higher operating 
pressures, have been 
lefeated by absence 
f hose capable ot 
andling these high 
pressures Recog 
nizing the need, An 
chor has just intro 
wire rein 
i hose designed 
use with substan 
tially higher pres 
sures 
ANCHOR SUPER 
SPIRAL High Pres 
sure Hose is | 
able in both 
and 6-ply sj 
wound wire rein 
torced styles and in 
sizes from 3/ 
ID |! ! 
4 2” LD. size is now 
under development 
tor early availab lity * 
Maximum working pressures of the 
new 6-ply hose range from 12,500 
ps! for 3%” LD. to 3000 psi for 14 
I.D., and for the 4-ply, from 10,000 
psi %;6 LD. to 2,500 psi 144” LD 
By the substitution of spirally wound 
wire reinforcement for the conven 
tional wire braid, heavier wire (.022’ 
an be used and the wire fatigue 
caused by the crossed wires of the 
braid, is eliminated. This makes a 
stronger hose capable of handling 
much higher pressures without exces 
sive increase in bulk and rigidity 
SUPER-SPIRAL Hose has an oil re 
sistant neoprene inner tube and an 
oil, weather and abrasion resistant syn 
thetic rubber cover with friction 
layers between each spiral wire rein- 
torcement. It is available in assemblies 
fitted with Anchor Pressed-On Cou 


ng 
I 


li 
\ supplement to Catalog 101 describes 
the new SUPER-SPIRAL High Pres- 
sure Hose and may be obtained from 
Anchor Coupling Co. Inc., 306 No 
Fourth St., Libertyville. II] 
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The Perfect Combination 








ANC|HOR'’S’ 
NEW 





WELD TYPE FITTINGS 


for use with Anchor 
Flanco Couplings 


Anchor's new Weld Type Fittings, when combined 
with FLANCO Split-Flange Clamp Halves and ‘’O” 
Ring Flanged Head Couplings offer new flexibility 
and versatility in the use of pipe or tubing in hydrav- 








lic transmission lines. By using them, pipe threads and 
pipe fittings with all the piping problems they present, 
can be eliminated, and pipe or tubing assemblies with 
better flow characteristics can be produced. 


Four cap screws are used to bolt these new forged 
steel weld type fittings to flange or port. An “O 
Ring ensures a leakproof connection. Fittings are 
available with drilled holes and ‘‘O” Ring Groove 
for bolting to valve or pump, or threaded holes with 
out “OO” Ring Groove for connection to Anchor 








FLANCO Hose Assemblies by means of Anchor SAE 
4-Bolt Split-Flange Clamps 


Anchor's new weld type fittings are designed in 
straight, 90° elbow and tee styles for the ends of 
pipe or tubing, and in saddle style for welding onto 
pipe or tubing between the ends. With the saddle 
style fittings, any number may be placed along the 





length of the assembly 
7. Andy Anchor says: 
My new Weld Type Fittings plus FLANCO 
Split-Flange Clamps and “O” Ring Flanged 
Head Couplings can’t be beot for pipe or tub 
ing assemblies. Write today for data sheet 








giving complete details and specifications 


PU ile) Belli kl, icReema|, lon 


305 North Fourth St., Libertyville, Il. 
Branch Plants: Dallas, Tex., Plymouth, Mich. 
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Skinner introduces Two-Way Solenoid 
Valve for Control of High Pressures 


New High Pressure Models just added 
to the Skinner two-way Type R series 
line of pilot-operated solenoid valves 
are offered in two-way normally closed 
construction only. Orifice size is 4” 
diameter with 44” NPT ports. Operat- 
ing pressure differentials: 5 to 1250 psi 
on AC voltages and 5 to 1000 psi on 
crx voltages. Designed for use with 
such media as air, oil, water and semi 
corrosive liquids 


Standard Pressure Two-way R Series 
Valves. These two-way valves are 
available in standard and explosion 
proof construction, normally open or 
normally closed. Pressure operating 
differentials are 5 to 200 psi for nor- 
mally closed and 5 to 150 psi for nor- 
mally open 


Features. New Skinner Models are 
built to U. L. requirements in standard 
and explosion-proof construction. V5- 
2H type solenoid operator contains 
stainless steel internal parts to resist 
corrosion. Valve body is forged naval 
brass and contains stainless-steel pis- 
ton assembly, precision machined to 
close tolerances for positive opening 
and closing of the main orifice 


<a 


Many Desirable Features: Standard 
pressure R series two-way valves have 
V5 type operator; stainless steel inter- 
nal parts; naval brass body; stainless- 
steel piston assembly; soft synthetic in- 
serts for bubbletight operation. Nor- 
mally open models have piped-body 
return. Valve can be mounted in any 
position 


Variety of Coil Voltages. Standard 
coils, built to U. L. standards, are var- 
nish-impregnated and moisture-resist- 
ant. Molded waterproof coils are 
available that will even operate under 
water and are resistant to fungus 
growth. Coils are available in wide 
range of voltages and frequencies. 


Custom Installation with these Op- 
tions. There is a large selection of 
electrical housings that can be rotated 
360° for easy connecting. Also avail- 
able is manual override that permits 
opening or closing the valve in the 
event of current failure. 


Skinner Solenoid Valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept. 316 


VALVES 


THE CREST OF Quavity THE SKINNER ELECTRIC VALVE DIVISION «+ NEW BRITAIN, CONNECTICUT 
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REPORT 
NO. 11,101 


.. nid Power NEWS 2. 


From Oilgear Application-Engineering Files 


HOW OILGEAR “HYTAC” DRIVES SYNCHRONIZE PROCESSING OF NEW SYNTHETIC FIBERS 


CUSTOMER: A Producer of Synthetic Fiber (name withheld) 

DATA: Rotary machine drives for complete processing accurate speed control and synchronization regardless 
of a new synthetic fiber. User wishes to eliminate line of load variation down to !» rpm; serviceable by non 
shaft drive, and mechanical, variable speed drive com- technical personnel; safe for use in hazardous atmos 
ponents used in pilot plant due to limited, inaccurate pheres; occupy minimum space; individual drive flex 
speeds, slow speed changes, difficulty of synchroniza- ibility —for addition, removal, or separate operation; 
tion. REQUIREMENTS: higher speeds and greater keep electrical power requirements to a minimum 


speed range; rapid speed changes; smooth, positive, 
HYTAC Systems — An Oilgear Tradewari 


ONGEAR HYTAC DRIVE “8” oper __ ONGEAR HYTAC DRIVE “D" stretches 
otes rolls conveying fibers from - . fibers to finished size ond denier 


spinnerettes to cleaning troughs 


res — = 


ONGEAR HYTAC DRIVE “E” operates 
fibers are kinked for greater bulk 


From MIXER 


DILGEAR HYTAC DRIVE . , — thet ONGEAR HYTAC DRIVE “C operates o series of rolls conveying 
UN& ORIVE erates pump ng synthe 
" through spinneret ’ ot, of fibers through finishing boths ond dryers 


SOLUTION: Oilgear “HYTAC” (hydraulic tachometer) “ANY- 

SPEED” drives are shown above as A, B, C, D, E, for each Oilgeaor type ‘‘DR- 
machine. After completion of the first installation by Oilgear 2011" variable deliv 
personnel, user plant personnel installed, started, and adjusted ery (input drive) pump 
the drives on the balance of the machines. Drives operate at ooh SEES See 
different speeds during fiber processing, yet hold a pre-selected 

speed within +0.5% regardless of load variation. Drive ““D”’ 

is most critical, as any speed variation here results in changes 

in fiber diameter, wrong denier, and breakage. These Oilgear 

systems are completely sealed, flood-lubricated, and can be re- 

motely controlled. USER REPORTS — dependable, continuous, 

full-load operation for weeks within pre-selected speed control 

limits; more than adequate speed and speed range with instant an Oilgeor type 
speed changes when required; no lag when starting several sec- H-2011" constant dis 
tions; electrical power consumption far below initial estimates; placement (output 
little reported maintenance in several years of continuous opera- mri mage 
tion. Due to this outstanding performance record, this plant Reta oe alee 
is 100% Oilgear-equipped — hundreds of Oilgear drive compon- ore evéliebie a | te 
ents are used. 100 hp sizes 


supplies power to 


For similar practical solutions to YouR linear or rotary drive 
problems, call the factory-trained Oilgear application-engineer 
in your vicinity. Or write, stating your specific requirements, 


S ization *m operation 
directly “ee Synchronization of multiple, tandem operati 


bining separate operations to handle web oft 
it one point—strong at another; or continuc 


ragile ; ‘ 
THE OILGEAR COMPANY me where tension affects quality ill need morte 


Application-Engineered Fluid Power Systems than conventions! Erives ane controts 
‘ : . they need Oilgear “HYTA( precision, ““Any- ¢ 


1564 WEST PIERCE STREET « MILWAUKEE 4, WISCONSIN Speed” drives and controls 





SUPPLY AND DEMAND . 
Why do engineers develop new 
products? Obviously because 
lieve there is need for 
Who creates that need? 
requently, other engineers who 
in turn are designing better prod- 
ets. That's how new hydraulic 
ponents come about. 


leakage Is a 


iti nuisance — that has 


instance, 


prompted many solutions. Mani- 


folds, port fittings and seals, and 


new tube connections are some ol 


velopments to correct It. 
er force and speed require- 

have prompted higher pres- 
sul pPurips, large valves. The 
need for highlv accurate posi- 
control has 


speed 


tion and 
brought hydraulic servo systems 
for industrial machines. 

| 1 recent survey conducted 
by AH&P, designers of fabricat- 
ing machines indicated they still 
need flexible manifolds which 
permit system changes, larger 
pumps to high pressure (up to 
100 gpm at 10,000 psi) and de- 


celeration 


valves which give 
smoothe speed control. 

How soon these are developed 
depends mostly on how badly 
they're needed, and whether de- 
signers are willing to buy them 
once they're available. Want bet- 
ter fluid 


Create the demand. Hundreds of 


powel components ? 


manutacturers are anxious. to 


supply 





aulics & pneumatics 


THINKING BIG... Hydraulics takes on new dimensions, 
we found, when we crawled over valves and piping of a 
35,000-ton forging press to get the story on page 79. The 
machine is a factory in itself, towering five stories above 
the floor, and reaching the same distance below. Valves are 
as big as the whole power unit of some machines. But in 
spite of its size, the machine is precision equipment pro- 
ducing highly accurate aircraft parts. Much of the ae- 
curacy depends on keeping the 288 sq. ft. platen level, and 


it takes a servo system to do it. 


SWISS CHEESE... 
design manifolds like the one shown in How We Designed 
a Manifold. To show how it’s made, Dick Zaleski of our 
art department worked to come up with this phanthom view 
of lines drilled into the solid steel block. With the problems 


we had in developing this drawing we can appreciate what 


Our hats are off to engineers who 


the headaches were in keeping lines separated, joining 
them at the right places, and bringing out ports to match 


valves which are mounted on the block. 


RIP’... It's almost sad to walk around in a scrap baler, 
in the building stage, and realize that someday it will 
crush your beautiful auto into a little block. But that’s the 
best way to learn how it works, and that’s just the way 
Bill Hunter explained it to us at Galland-Henning. Some 
excellent design ideas are incorporated in this machine 
described in Pump Controls for a Scrap Baler. It uses 
both reciprocating and rotary pumps, taking best ad- 


vantage of each. 


TIRED COMPONENTS ... Fatigue is a 
factor that’s important to the aircraft com- 
ponent designer. Coordinating the require- 
ments of light weight, small size, and re- 
liability is sometimes a task requiring the 
judgment of Solomon. How long should a 
component last? How should it be designed? 
How should it be tested? The answers are 
in F. D. Tavylor’s article in this month’s a 


Aircraft Section. F. D. Taylor 
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OIL IMMERSED SOLENOID 
© The finest achievement in solenoid heads © JIC : 
© Over 50 million cycles in tests © Lightning fast et g iar 


Modular construction is brought to the air valve field to give you the tht 
effect of a great valve inventory without stocking a great number 
of valves. Stock just one of these Goldmodel heads and you have the 
finest solenoid actuator obtainable for any one of the 54 Skyline 
; oi gy 2 ri Rage : R 4 WAY 5 PORT 

bodies. This is the head designed especially for those uses where ae “7 WITH ADAPTOR* 
dependable performance and very long life must supersede all other ot 
considerations. The dustproof solenoid is the very finest and is 
immersed in oil to run cool and stay young. Write for bulletin 318. 











WHITEMO DEL 


“every head meets every body at this gasket” 
ALL SKYLINE HEADS AND BODIES ARE BUILDING BLOCKS TO GIVE YOU MANY VALVES FROM A FEW HEADS AND BODIES 


Wt @ fie BH Go 


ines ty & WAY 


lNoss OPERATING VALVE COMPANY a9 


105 EAST GOLDEN GATE AVE. ¢ DETROIT 3, MICH. 


‘ June, 1959 Circle 100 on Time-Saver Card 

















Ft TERS 


Honan-Crane 
Filter clarifies 
esters and 
hydraulic 
fluids for 

E. F. HOUGHTON 


CFC Honan-Crane Multi-Cartridge 
Filter employs Palconia (inert cellu- 
lose) to purify esters and hydraulic 
fluids prior to loading in 50-gallon 
drums. This portable unit is installed 
at E. F. Houghton & Co. in 
Philadelphia. 







oF 
¢ 


E. F. Houghton & Co., a leading producer of industrial 
lubricants, relies on the CFC Honan-Crane Multi-Cartridge 
Filter to remove micro-impurities from esters and hydraulic 
fluids. In this way they insure product quality that meets the 
rigid standards of the company. 

The CFC Multi-Cartridge Filter is extremely versatile 
employing seven types of interchangeable cartridges for 
selective filtration of practically all types of oils. Cartridges 
include inert materials and impregnated paper for suspended 
solids, or Cranite (fuller’s earth) for removal of both solid 
and soluble impurities. 

CFC Filters have quick-opening covers, and can be 
equipped with electric, steam or hot water heat. Auxiliary 
equipment such as pumps, motors and electric controls may 
be included with stationary or portable filters. 

CFC Filters are engineered to your job requirements. 
For technical literature or engineering assistance, write to 
Dep't AH 











COMMERCIAL FILTERS CORPORATION [ 
MELROSE 76 MASSACHUSETTS 4 


PLANTS IN MELROSE MASSACHUSETTS AND LEBANON. INDIANA with genuine Honeycomb Filter Selective filtration of oils ¢ water-oil 
Tubes for controlled micro- separators ¢ magnetic separators ¢ 
clarity of industrial fluids. pre-coat fillers * coolant clarifiers 

automatic tubular conveyors. 





MICRO-CLARITY AT MINIMUM COST 
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DYNAMIC DIFFERENCE 





in hydraulic performance oye 


Webster 
“HO” SERIES POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Tough, tenacious... Terratrac! When this powerful 
diesel dozer flexes its hydraulic muscles, things move! 
Just a touch on the control lever triggers the action... 
a Webster “HC” pump follows up with a surge of oil 
power to handle big loads fast. 

This is just one application of the big capacity “HC” 
series. There are many more. On all types of heavy 
industrial and road building equipment it powers 
demanding hydraulic jobs with speed, stamina and reserve. 

And, there are additional reasons engineers specify 
the “HC” series ... they're compact, adapt easily to the 
product and job, dependable. That's why when you figure 
on Webster, it adds up to the dynamic difference that pays! 


OIL HYDRAULICS DIVISION 


WEBSTER \/ ELECTRIC 
RACINE -WIiS 


Ou 
th year 


frentiin ody IN6 
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“HC” SERIES POSITIVE DISPLACEMENT GEAR-TYPE PUMP 


Shaft seal: lip type Operating speeds: to 2400 rpm 
Drive: direct, gear or belt Porting: side (Std.) end (Opt.) 
Capacity: 5 sizes, 5-17 gpm Valve: optional; internol relief, 
Pressure: to 1500 psi adjustable 800 - 1500 psi 





photo. courtesy 1 Case Compony, Racine, Wa. 


SINAN APPLICATION 


~ MEETS 


Tests prove that Eastman couplings applied to super high 
pressure 4-ply spiral wire hose assure successful assem- 
blies. Couplings hold well above minimum burst pressure. 


PERMANENTLY ATTACHED 
COUPLINGS 
PROVIDE BOND STRONGER 
THAN HOSE ITSELF! 


Increasing demand for greater power brought about 
the use of higher pressures in hydraulic systems. This 
not only calls for greater hose strength, but far more 
critical engineering in coupling design and application. 


EASTMAN is contributing toward the develop- 
ment of the trend toward higher pressures—not only 
in the design and application of coupling to hose—but 
in the more exhaustive tests required to assure ade- 
quate safety under high pressure operations. 


The actual photo above is typical of many tests in 
Eastman laboratories proving that the hose did not 
fail at the coupling demonstrating that the coupling 
was designed and applied to form a bond which was 
stronger than the hose itself. 


If you have an application requiring higher pres- 
sures, let our engineering department demonstrate the 
superiority and economy of Eastman applications, 
and quote on complete Hydraulic Hose Assemblies. 


JAS MAR 
forst inthe file MANUFACTURING COMPANY 


Dept. AH-6 
MANITOWOC, WISCONSIN 


WRITE today for your copies — 
Technical Bulletin 100—Medium Pressure Hose and Tube As- 
semblies, Couplings and Fittings for One Wire Braid Hose. 


Technical Bulletin 200 — High Pressure Hose and Tube Assem- 
blies, Couplings and Fittings for Multiple Wire Braid Hose. 





REPEATED TESTS 
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Hose | Hose Coupling | Min. Burst | Max. Wkg. 





LD. |O.D LD Pressure Pressure 

(inches) (P.S.1.) (P.S.1.) 

8412-12M %|1%| e | 20,000 | 5,000 

| 8416-16M | 1 %| % 16,000 4,000 
8420-20M |1%/2 | 15s 12,000 3,000 


| 8424-24m | 14 | 2% 12%, | 10,000 | 2,500 
i i . L i 








Hose | Hose | Coupling | Min. Burst | Max. Wkg. 
Catalog No./| 1.D. |O.D.| LD Pressure Pressure 
~ finches) | (PSA) (P.S.1) 
8412-12FH | %| 1%! % | 20,000 
8416-16FH | 1 1% | 2% | 16,000 | 4,000 | 
8420-20FH | 1% | 2 1% | 12,000 3,000 
| 8424-24FH | 1% | 2% | 17% | 10,000 | 2,500 
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| Hose | Coupling | Min. Burst | Max Wkg 
Catalog No 0.D LD Pressure Pressure 


(inches) } (P.S.1) (P.S.1.) 

8412-12MH | %| 1%! '% | 20,000 | 5,000 

8416-16MH | 1 1% 2% | 16,000 4,000 

| 8420-20MH 1%l2 | 1% 12,000 3,000 

| 8424-24MH_| 1¥2| 2%| 174 | 10,000 2,500 
= — > 7/ . s _ 
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LETTERS 


to the editor 


Address your letters to: Editor, APPLIED 
Hyprautics & Pneumatics MAGAZINE, 
812 Huron Rd., ( leveland 15, Ohio. 





Asks more information 
on guiding strip 
rO THE EDITOR: 

We are particularly 
in your article “Air Edge Control” 
in the March APPLIED 
HYDRAULICS & PNEUMATICS as one 


interested 
issue of 


of our problems is guiding strip 
prior to edge trimming. 

We would appreciate more in- 
formation of the strip controlled, 
together with details of the guide 
rolls, limit switch set-up, cylinders, 
pressures and speed of strip. A 
photograph of the actual guides 
and edge trimmer in_ operation 


would greatly assist us. 
F. Brown 
Chief Engineer 
Shepcote Lane Rolling Mills Ltd 
Shefheld, England 


We do not have the additional 
information you requested, but we 
suggest you contact the author of 


this article. 


Spiralwound hose 
is not new 


rO THE EDITOR: 
In the March 


magazine, I ran across some refer- 


issue of your 


ences to a high pressure hose called 
super-spiral or spiral wound con- 
struction, 
rhe construction is nothing new. 
Almost thirty years ago. working 
for a well-known rubber company, 
| worked on a design of a machine 
to make spirally wound hose. The 
hose was so good that there was 
not sufficient pressure available to 
burst it. The hose was a great deal 
stronger and what is more, much 
cheaper to produce than with the 
inherently slower braiding process. 
The credit for this idea goes to 
a man who later found in trying 
to patent the process that someone 
had taken out a patent almost 100 
years ago covering the same idea. 
What puzzles me is that it would 
take 30 
wound construction to come into 
Continued on page /4 | 


years for the spirally 
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For your toughest, 
your most exacting 


HIGH PRESSURE jobs 





The New Rochester 
High Pressure Gauge 
... the gauge that’s 


been proved in 
super-sonic flight 


MODEL 
# 2750 


If just knowing that there is pressure in your lines or your 


tank isn’t enough... 
pressure is, always. . . 


if you have to know exactly what that 
if you have to know within an accu- 


racy of 1%... it will be a ROCHESTER HIGH PRESSURE GAUGE. 


This gauge is of the same type as that developed by RMC 
for use in super-sonic aircraft .. . and in missiles and rockets. 
The Rochester High Pressure Gauge is a multi-wound helical 
Bourdon coil gauge, and should not be confused with the con- 
ventional “‘C’’ type Bourdon tube gauge. 


” 
* 


Utilizing the resilient durability 
of the complete helical coil, the 
RMC gauge is unmatched for ex- 
tensive cycling and continued 
accuracy under extreme condi- 
tions of overload pressures, high 
vibration, shock, and line pulsa- 
tion. Concentric models have no 
linkages, gears or pivots—pointer 
is attached directly to the end of the 
helical coil. 


When accuracy, safety, and long cycling life are worth more, 
specify Rochester High Pressure Gauges. Available in pres- 
sure ranges from 0-1000 to 0-10,000 p.s.i. Dial diameters: 
114”, 2”, 3”, and 5”. Write for complete information to: 


»* 





LIQUID LEVEL 


TEMPERATURE and PRESSURE INSTRUMENTS 





ROCHESTER MANUFACTURING CO., INC. 
209 ROCKWOOD STREET - 








REPRESENTATIVES IN ALL PRINCIPAL CITIES 
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its own with a great trumpeting 

of its virtues and merits, as if it 
were born only yesterday. 

J. Decker 

5747 Doerger Lane 

Cincinnati, Ohio 





This reminds us of the history 
of O-rings. O-rings were patented 
in the late 1880°s but it wasn’t 
until airplane hydraulics required 


compact design that the O-ring 





really came into its own. The ans- 
wer to your puzzle is similar to 
this. It's only recently that high 





pressure hydraulic systems have 


4 been required, 


CREATIVE eetny ter estm 


TO THE EDITOR: 


The article, ““How Contamina- 
tion Affects Servo Valve Design.” 
| in your February issue, written by 


Mr. Richard E. Osgood. Research 
Engineer, Boeing Airplane Co.. 
Seattle, seems to fall far short of 
is a better buy than lost time on the assembly line! eee 
contamination. This is especially 
so in advising your readers of 





BEFORE you go into production is the efficient means of removing 
time to let a Precision Sales Engineer analyze troublesome dirt. 

your problems, recommend solutions. As a Filter systems are available for 
recognized “O” Ring specialist, his knowledge cleaning hydraulic fluids to levels 
and skill can help you improve product of one micron and less. Most eco- 
operation, simplify design, reduce assembly nomical performance has _ been 


costs and eliminate early product failure. He'll achieved in the 3-5 micron range 


help you obtain the right product design, then 
recommend the right “O” ring for the job. 
Precision “O” Rings are rigidly inspected, 


while operation in the range be- 
| low 3 microns has shown definite 
advantages for long, trouble-free 
use. 

true to size and meet all military and Experience has shown all hy- F 


commercial specifications draulic liquids must be precleaned 


Be safe with Precision. Write, phone, or wire | —- | to the 3-micron range prior to in- 
OC troduction into the hydraulic sys- 


for the services of a Precision Engineer today 
tem. This system must then be ’ 


purged of all dirt and tramp ma- 
terial left during manufacture be- 


BE SAFE wiTH PRECISION 


fore being placed in operation. 











Protective filters of a density grade 
sufficient to prevent damage or 





sluggish operation should be 
placed in line to protect the system 
from self-generated dirt. Where 


recision Rubber Products [Renae 


turely, a micro analysis of the con- 


Corporation ° “cr Ring and Dyna-seal Specialists taminating dirt must be made to 


determine its source. Corrective 





design changes can then be made 
Dept. 1, Ookridge Drive, Dayton /, Ohio Canadian plant at: Ste. Therése de Blainville, Québec | Continued on page 16 
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Get SypnN uot hydraulic service 


at your DENISON branch office 


Pt ae 


r 


y SII TENT Xe 











1. BRING US YOUR PROBLEM... 2. WE'LL DEVELOP YOUR CIRCUIT... 
whatever hydraulic problem has you stumped. A the most efficient hydraulic circuit to handle your 
trained Denison Hydraulic Specialist is ready to sit specific needs. We can do this while you wait. 


down with you and analyze your problem. 


























3. PICK OUT WHAT YOU NEED... 4. TAKE HOME YOUR COMPLETE 
right off the shelf — from Denison’s complete stock HYDRAULIC SYSTEM... 
of hydraulic pumps, motors, valves and controls to ready to go to work for you! Complete hydraulic 
5000 psi. circuit drawings and hydraulic parts are ‘“‘under your 


arm”’ in a complete package 


Denison and Denison HydrOllics ere registered 
trademarks of Denison Eng Div. ABSCO 


DENISON 


CALL ANY OF THESE DENISON STOCKING BRANCHES: 
DENISON ENGINEERING DIVISION 


American Brake Shoe Co 





° @ LOS ANGELES ® DETROIT ®@ HOUSTON @ CLEVELAND 
Fai jl a A 1651 East El Segundo Blvd 900 W. Maple Road 3315 West 12th St 5530 State R j 
Hawthorne, California Troy, Michigan Houston 24, Texas Cleveland 34 
@ ATLANTA @ CHICAGO ® NEWARK e@ COLUMBUS 
HYDRAULIC PRESSES « PUMPS 309 East Paces Ferry Rd.,N.E. 7000 West 63rd St 315 Central Avenue 1166 Dublin Road 
MOTORS «+ CONTROLS Atlanta 5, Georgia Chicago 38, Illinois Clark, New Jersey Columbus 16, Ohio 
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This Yates-American “first” now 


STANDARD 
IN THE ® 
INDUSTRY ‘o eliminate sources of trouble 


within the hydraulic system. 
Many successful applications of 
sub-micron filtration have shown 
complete elimination of sluggish- 
—~ ness and other malfunctioning of 


hydraulic systems can be achieved 




















with ease. Dirt and the so-called 

“varnish” problems are completely 
eliminated. 

Anvio C. WILLEN 

Assistant Sales Manager 

Alsop Engineering Corp. 

Milldale, Conn. 








=— 





use the 


FIXED BUNDLE DESIGN: Flanged baffles 
TIME SAVER CARD 


pioneered by Y-A — give extra-wide, leak- 
proof contact between tubes, baffles and shell 
for more effective liquid seal, less tube wear to get more information 
on any product mentioned 
in our product reviews, 


Y-A Heat Exchangers | iximinc 


combine high efficiency cooling with valuable 











Flow Control Valve 


space-conservtng design Missed in Survey 
TO THE EDITOR: 
ROLLED TUBE JOINTS: Industry-accepted standard I'm very much interested in 
of quality construction. your article, “What to Look for 
WIDE CHOICE OF MATERIALS: Copper, steel, in Air Valves,” in your April 
brass, bronze, stainless steel, Admiralty, and special ma- issue. I can agguete what | a 
monumental task it is to write 
terials on request . - 
such an article and make it com- 
FIXED AND REMOVABLE BUNDLE: Single and plete. However, you have omitted 
multiple pass designs. Fixed bundle from 2” to 10” dia. a flow control valve of unique con- 
Removable bundle 5” to 31” dia. Other models avail- struction, a product of Automatic 
able on special order. Valve Co., Farmington, Mich. 
It has many unusual features. “ 
Wherever there’s a heat transfer problem — For example, all annular areas 
whether with diesel engines or hydraulic equipment of flow are avoided so that there 
— there's a Yates-American exchanger to solve it. are no fine thin passages at fine 
J flow settings, and at the same time : 





almost linear adjustment can be 
made. It has full flow regardless 
of setting in the free flow direc- 


. 
Radiators tion. It is self cleaning with a 
ha wiping action, so that dirt does 


not clog it and change the setting. 
For 30 years, Y-A heat transfer products have proved themselves in Howarp R. Taytor 
the toughest assignments. Whatever your requirements, from die- H. R. Taylor & Co. 
drawn brass tanks to fabricated steel, Y-A can help you. Indianapolis 20, Ind. 





All manufacturers of air valves 











(® . . 
HEAT TRANSFER DIVISION were asked to contribute informa- 
YATES-AMERICAN e Beloit, Wisconsin tion for this report. All companies 
who submitted material were in- 
cluded. ooo 








Circle 128 on Time-Saver Card 
16 APPLIED HYDRAULICS & PNEUMATICS 































CHECK THESE 10 POINTS OF T-J SUPERIORITY 


] One Piece Piston 


2Hard Chrome 
Cylinder Bore and 
Piston Rods 


3High Tensile 
Steel Tie-Rods 


4 Cushion Adjust 
ing Screw, Exter- 
nally Adjustable 


5 New Super-Cush 
ion for air, or Self- 


Aligning Master 
J 


Seal for Oil (T-. 
Patents) 


6 Solid Steel Heads 
and Mounting 
Plates Standard all 
Models 


June, 1959 


/ Port Design Al- 
lows Minimum 
Pressure Drop on 
Inlet or Outlet 


8 « hevron Cv pe, 
Self-Adjusting Rod 
Packing 


9 Piloted Packing 
Gland—Absolute 
Alignment 


10 Piston Rod, Ex- 
tra Strone—-Pol- 
ished and Chrome 
Plated for Effi- 





interchangeable with all 





standard JIC cylinders 





With the introduction of the ALL NEW T-J 
Squair Head, Tomkins-Johnson now offers in- 
dustry the most complete design range of air 
and hydraulic cylinders. Presently available in 
from 1%” to 8 inches, the T-J 
interchangeable cylinder 


bore diameters 
Squair Head is an 
which produces maximum force and efficiency, 
and is also adapt- 


with minimum pressures... 
able tothe use of low pressure oil as the work 
Write to The Tomkins-Johnson 
10-58 


ing medium. 
Co., Jackson, Michigan, for Bulletin #SQ 
and complete details. 


ciency and Pro- 
tection 
eeeeeeeeeeeee eeeeeeeeeeeeeeeeeee 
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FUTURE 
EVENTS 





August 10-13: SAE National 
West Coast meeting, Hotel 
Georgia, Vancouver, B. C., Ca- 
nada. 


September 14-17: National 
Farm, Construction, and Indus- 
trial Machinery Meeting, Pro- 
duction Forum, and Display. 
Milwaukee Auditorium, Milwau- 


kee, Wisc. 


September 21-25: ISA lM4th 
Annual Instrument-Automation 
Conference Exhibit, Interna- 
tional Amphitheatre, Chicago, 


Il. 


October 5-10: SAE National 
Aeronautic Meeting Aircraft 
Manufacturing Forum, and Air- 
craft Engineering Display. The 
Ambassador, Los Angeles, Calif. 





October 12-16: Pneumatics & 
Hydraulics for Industry Exhibi- 
tion and Convention, Alexandra 
Palace, London, England. 


SHENANGO CENTRIFUGAL CASTINGS |... .... ..... 


You get stronger, longer-lasting components with 


National Conference on Indus- 
Even under the severest hydraulic service, you'll always get | trial Hydraulics, Hotel Sher- 
peak performance from Shenango centrifugally-cast compo- man, Chicago, Hl. 
nents. They have a uniform, pressure-dense grain which makes 
for unusual strength and wearability. They are remarkably free October 26-28: Annual Fall 
Meeting, National Fluid Power 
Association, Statler Hotel, De- 
troit, Mich. 


from inclusions and porosity. And you'll find a minimum of 


machining is needed to attain a maximum of finish. 


Shenango offers you cylinders and all symmetrical compo- P 
nents in a wide range of sizes, shapes and dimensions . . . in si So 
most any non-ferrous metal or tough Meehanite metal .. . and ” October 26-28: SAE National 
h-mé hined or finished to your exact specifications. rransportation meeting, La Salle 
ee - P Hotel, Chicago, Ill. 
Shenango also offers a broad range of centrifugally-cast sii : 
tubular bar stock to meet standard and specialized require- October 28-30: SAE. National 
epee | Fuels and Lubricants meeting, 
For the full story on Shenango’s modern centrifugal casting La Salle Hotel, Chicago, Il. 
process and products, write to: Centrifugally Cast Products 
Division, The Shenango Furnace Company, Dover, Ohio. November 2-6: 4]st National 
Metal Exposition & Congress, 
International Amphitheatre 






Chicago, Ill. 

CENTRIFUGAL 

r CASTINGS December 11: Association of 

¥) Lift Truck & Portable Elevator 

COPPER, TIN, LEAD, ZINC BRONZES ALUMINUM AND MANGANESE BRONZES Manufacturers, Roosevelt Hotel, 
MONEL METAL + NI-RESIST MEEHANITE’ METAL + ALLOY IRONS New York. N. Y. 
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MORE ABOUT THE GARLOCK 2,000 


‘ 


‘ / 


AP YOUR FINGERS... cantocx was THe mover 


Lat HYDRAULIC LEATHER PACKINGS...FOR YOU 


JUST SN 


‘ 
' 
' 
' 


All shapes, all sizes, all materials and designs 
of hydraulic packings are available to you 
from Garlock. Garlock BITAN* Leathers, for 
example, are made in all types in a modern 





leather packing plant which maintains highest 


standards of quality. Molded Cups, “‘U”’ Pack- Let us know your requirements. Your Garlock rep- 
ings, ““V’’ Packings, Washers, Gaskets, Discs, resentative will recommend from “the famous 
Garlock 2,000” . . . two thousand styles of packings, 


Flange or Hat Packings are some of the more : = 
gaskets, and seals for every need. The only complete 
” line. Call today or write for leather packing Folder 
1<” O.D. leather washers for needle valves to AD-121 


~ 


99” O.D. “U” Packings for heavy duty 


commonly specified types. Sizes range from 


hydraulic service. 


THE GARLOCK PACKING COMPANY, Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


(GQantocx 


Packings, Gaskets, Oil Seals, Mecl | Seals, 
Rubber Expansion Joints, Fluorocarbon Products 





aa 











Articles about: 

HYDRAULIC AND PNEUMATIC 

SYSTEMS AND COMPONENTS 

DESIGN + APPLICATION « MAINTENANCE 


FIRST PRIZE . .$500 
SECOND PRIZE $300 
THIRD PRIZE $200 
4th to 7th PRIZES, EACH . $100 


All prize papers will be published in APPLIED HYDRAULICS & 
PNEUMATICS Magazine. Papers receiving honorable mention awards will 
also be published during 1960 and paid for at regular rates 


CONTEST CLOSES JULY 1, 1959 


Committee of Judges: 


S. H. Durbin, Associate Chief Engineer, E. W. Bliss Company 
O. S. Perkins, Engineer-in-Charge, Hydraulic Crane Division, Bucyrus-Erie Co. od 
C. H. Cannon, Mechanical Systems Engineer, Lockheed Aircraft Corp. 


asrecieo Hydraulics 
«Pneumatics 


SPONSORED BY 


An Industrial Publishing Corporation Magazine 


812 HURON ROAD, CLEVELAND 15, OHIO 
To Receive A Contest Rules Booklet Circle 240 On Time-Saver Card 
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Compact design 








Complete mounting 
interchangeability 








on TUTHILL small 


Now a new design—Series LPF V—gives you even greater 
flexibility with Tuthill small industrial pumps . . . the in- 
dustry standard for dependable operation for many years. 

Complete interchangeability allows the use of any one 
of five different sizes in the series on the same mounting 
arrangement. Capacities range from 20 to 360 gallons per 
hour, at pressures up to 500 psi. Normally provided for 
1800 RPM, 3600 RPM speeds are permissible in most 
cases. And a built-in relief valve is now offered as optional 
equipment on all LPF models. 

’ Compactness, an outstanding characteristic of all Tuthill 
pumps, is particularly exemplified in the new model LPFYV 
with its shorter mounting hub. It is also available in close 
coupled motor-pump combinations for applications where 
space and weight are at a premium. 

The newly designed model LPFV incorporates the per- 
formance-tested operating characteristics of Tuthill’s in- 
ternal gear construction described at right. In thousands 
of applications . . . in hydraulics, lubricating, transfer, 
circulating and other services . . . Tuthill internal gear 
pumps have established enviable records for reliability 
and quiet operation. 

Over 700 models of Tuthill internal gear pumps are 
available to provide one especially suited to your applica- 
tion. These include stripped models for built-in applica- 
tions, cartridge pumps, reversible models . . . a host of 
specialized pumps for each individual service. Mail the 
coupon today. 


Tuthill Manufactures a Complete 
Line of Positive Displacement 
Rotary Pumps in Capacities From 
Ito 200 GPM; for Pressures to 1500 
PSI; speeds to 3600 RPM. 


June, 1959 Circle 116 
















TUTHILL internal 
gear pumping 
principle 








In Tuthill internal gear pumps, proven in 30 years of opera- 
tion, there are only two moving parts. The principle is based 
upon the use of a rotor, idler gear and a crescent shape parti- 
tion cast integral with the cover. Power applied to the rotor 
is transmitted to the idler gear with which it meshes. The 
space between the outside diameter of the idler and the out- 
side diameter of the rotor is sealed by the crescent. As the 
pump starts the teeth come out of mesh increasing the volume. 
This creates a partial vacuum drawing the liquid into the 
pump through the suction port. The liquid fills the spaces 
between the teeth of the idler and the rotor and is carried 
past the crescent partition to the pressure side of the pump. 
When the teeth mesh on the pressure side the liquid is forced 
from the spaces and out through the discharge port. 


_—— Sree 






c 
I 

| Tuthill Pump Company l 
| 981 East 95th Street | 
| Chicago 19, Illinois | 
| ] Please forward information on LPF series | 
| Please have your representative call | 
| Name Title — | 
Company aes . 
| Address | 
| | 

tot 

r City. State | 






981 East 9Sth Street, Chicago 19, Illinois 
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EASY AS IT LOOKS! 
NEW ADD-A-UNIT MANIFOLDS 
WITH ELECTRICAL PLUG-INS SIMPLIFY 
MULTIPLE AIR INSTALLATIONS 


Here’s an important air valve “‘first’’! We have now 
engineered our MAC Dual-Seal valves with optional 

id-a-unit manifold bases. Two to ten of the bases can 
be combined quickly and easily—giving you a single, 
compact, inexpensive manifold to suit your exact 
requirements, take up far less space 


‘ 


is the picture shows, the manifold forms common 
et, common exhaust and common conduit channels. 
[he side and bottom cylinder ports come in either 
or sizes. And if you wish to use more than one 
idd-a-units” let you isolate valves and 
feed pressure from each end. Bottom inlet ports are 


ivalilable, too 


pre ssure 


Now, we also have simplified valve wiring. Each 
manifold base has female receptacles (see picture) with 
attached plug-in leads for quick, positive connections. 
The valve body has male terminals pre-wired to the 
MACsolenoid. To connect, just plug in the body to 








the base. It’s as easy as plugging in a lamp . . . and it 
lets you replace a valve without any additional wiring. 
MAC design also offers standardized bodies, bases and 
solenoids (single or double); circular air-flow; and the 
valve is J.I.C. specified. Put Dual-Seal efficiency in 
your air operations now! Write for complete informa- 
tion or phone your MAC representative. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 
10030 Capital, Oak Park, Detroit 37, Michigan 


Export Representative: Ad Auriema, 85 Broad St, NYC 4 



































brass tube fittings 


S.A.E. 45° FLARE 

USE with copper, brass, aluminum, 
steel and plastic tubing. U.L. listed; 
A.G.A. approved. Meets SAE Hy- 
draulic standards and A.S.A. and 
A.S.M.E. codes. PRESSURE RATING: 
up to 3000 p.s.i. Sizes: 4%” to %4”. 
COMPRESSION 

USE with copper, brass, aluminum 
and plastic tubing. U.L. listed; 
A.G.A. approved. Meets SAE Hy- 
draulic Tube Fittings Standards 
and A.S.A. and A.S.M.E. codes. 
PRESSURE RATING: up to 2000 
p.s.i. depending on O.D. of tube. 
Sizes: 4%” to %”. 

SELF-ALIGN ( 

USE with copper, brass, aluminum 
and plastic tubing. No flaring, 
soldering, welding, or special tube 
preparation needed. PRESSURE 
RATING: up to 2000 p.s.i. Sizes: 
yy” to %”. 

INVERTED FLARE 

USE with copper, brass, aluminum, 
steel and plastic tubing. Meets SAE 
Hydraulic Tube Fittings and A.S.A 
and A.S.M.E. codes. PRESSURE 
RATING: up to 3000 p.s.i. Sizes 
y%” to %”. 

PIPE FITTINGS 

USE with brass or stee! pipe. Meets 
specifications of SAE TPHL Fittings 
Committee. PRESSURE RATING: up 
to 5000 p.s.i. Sizes 4%” to %4”. 


the WEATHERHEAD symbol 


is your assurance of 
SERVICE, QUALITY and DEPENDABILITY 
in all industrial hose and tube fitting needs 


forged steel fittings 


< —— —— 
ERMETO HYDRAULIC TUBE FITTINGS 
Most dependable high pressure fitting in the world easiest 
installation. FOR FLARELESS TUBE SYSTEMS. No flaring, 
threading, welding or soldering. Available with carbon steel 
stainiess steel; cadmium plated or Weathercote finish. Stand 


ard Sizes: %” through 2”. Pressure Ratings: up to 10,000 
p.s.i. 


Wal ap 


FLARE-TWIN HYDRAULIC TUBE FITTINGS 

SAE 37° FLARE (J.1.C.) STEEL FOR FLARE TUBE SYSTEMS. 
No threading, welding or soldering. Two-pc. and three-pc. 
carbon and stainless steel with cadmium plated or Weather- 
cote finish. Standard sizes: 44” through 2”. Pressure Ratings: 
up to 10,000 p.s.i. 











be working tools hose | 
tube working too! i 


Designed to make fast, easy work of every 






tubing job. We offer a mplete re of low industrial app ation up to 10,000 p.s.i 
cost, quality made tools for itting, bend- pressures and sizes from to 1.D. Five 
ing and flaring tubing up to %” in O.D 


standard hoses meet most requirements rer, 
| Standard 2-pe. Reusable Ends 
= { : = a 
we > d | to 4% 
‘Ss. | ' ‘ - 4.7) 
aan lA ' H-9—Low Pressure ‘ = ) * =F | 
4. 


Reusable Steel Ends Reusable Clamp-Type Ends 





| 





2 o 
5 





H-17—Medium Pressure 


Spring-T nder Mechanical Bender Tube Cutt : 
Spring: Type Be ee a i : ( 4 a Permanently Crimped Ends 
- , , ' d =>) |-- 
=—}-——2 


LA , J H-25—High Pressure 












<S ¥ —s A ! Tube-Hose Assemblies 
‘y ty aN " H-69—Medium High Pressure “as 
v 3 —_ i 
Bar-Type Flaring Swaging Burnishing Flaring I ee 






| 


Permanently Swaged Ends 






H-108—Medium High Pressure 


YOUR SINGLE SOURCE SUPPLIER OF ALL INDUSTRIAL HOSE AND FITTINGS NEEDS 


THE WEATHERHEAD CO. 


FORT WAYNE DIVISION « Dept. AH-6,128 West Washington Bivd. « Fort Wayne, Indiana 
@E Circle 73 Circle 424 on Time-Saver Card 23 








In Canada: The Weatherhead Co., Ltd., St. Thomas, Ontario 

















Cellulubes by Celanese shoulder the big jobs... 


In standard tests, Cellulubes were dripped and 

flooded onto molten metal at 1500° F without ignit- 

“ae mt 

ing! In a standard flammability test, Cellulubes 

were sprayed under pressure onto burning oil- 
ee cy soaked cotton waste; they actually extinguished 

the fire on a portion of the flaming material! 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION No wonder Cellulubes made by the Celanese 


DEPT 588-F 180 MADISON AVENUE, NEW YORK 16, N. Y Corporation of America are specified for big jobs 


- 4 in hydraulics which present potential fire hazards. 
ease sen me 


Technical bulletin C) Sample of viscosity. 


: CELLULUBE 
Nome rit ——- 
i 


Company 


Address 


Ci. <i> 


Factory Mutual-Approved 
(Cellulubes 150 and 220) 


City 


Application | have in mind 








U.S.S. INDEPENDENCE, the Navy's newest 60,000 
ton supercarrier, takes on 55-gallon drums of Cel- 
lulube, part of a six-car trainioad. Used to operate 
giant aircraft elevators, Cellulubes overcome the 
hazard of fire and explosion. Cellulubes are used 
in the combat fleet for fire-safe hydraulic duty. 


TITANIUM PARTS expanded by heating to 1000 °F 
are transferred from an electric furnace to a pow 
erful hydraulic press. North American Aviation uses 
fire-resistant Cellulube 220 to protect against the 
dangers of line fracture or leakage during this form 
die quenching operation for making high-strength 
aircraft parts. 





DIE-CASTING MACHINES at Alcoa's Garwood plant 
are hydraulically actuated. Furnace in foreground 
shows the proximity of the lines to the molten metal 
Lines operate at pressures up to 3500 psi. Cellu- 
lube hydraulic fluids minimize the danger of fire. 


reduce fire hazards near hydraulic machines 


Wherever hydraulic lines pass near a source of 


ignition, fire-resistant Cellulubes are a must. 


The fluids are available in six ranges of viscos- 
ity. and they maintain these viscosities under the 
severest conditions of mechanical shear. Cellulubes 
display excellent physical and chemical stability. 


They do not foam. cannot drop vuiditives into the 


decrease maintenance, 

Let us help you with your hydraulic problems 
wherever a hazard might exist. Celanese, pioneer 
in fire-resistant functional fluids, can draw on long 
field experience and research background in solv- 
ing your problem. For full technical specifications, 
send for the “Cellulube Safety Series” manual. If 


you d like a sample of Cellulube. please let us know 


system. In fact. they actually have a cleansing : , 
action in machinery. Low compressibility insures what application you have in mind. 


Celanese ( orporation ol America. Chemical 


Division, 180 Madison Ave., New York 16, N. Y. 


Celanese Colhulul 


efficient power transfer. The good lubricant prop- 


erties of Cellulubes safeguard equipment life and 





@ fire-resistant functional fluids 
CHEMICALS 


Cellulubes... 


vet . 
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about fluid power 


HYDRAULIC CONTROL SYSTEM FOR HIGH-SPEED DRILLING 


Hydraulic cylinders apply most 

of the forces for a numerically 

high-speed single-spin- 

ion machine that can per 

many drilling, milling, o1 
operations, 

zed hydraulic-positioned 

lows the machine to drill 

dia. holes in steel 

it fees o 30” per minute. A hy 

draulic-powered tilting work table 

provides ease of loading 


The mach 


versal numerical positioning con 


ine through a uni 
trol, uses punched tape made from 
typewritten instructions to carry 
out a prog! immed spindle loca 


tion and operation sequence 


Three independent hydraulic 
systems are provided in the ma- 


chine. 


@ Table drive—tThe table, with 
its 25-ton capacity, travels on 
hardened-and-ground flat ways. A 
ball bearing leadscrew attached to 
the table is connected to the posi- 
tioning motor through a worm 
gear speed reducer. It is also con- 
nected directly to a selsyn pickup 
director unit. 

Indexing of the table starts 
when the *;-hp positioning motor 
starts to turn, releasing the lead- 
screw. The hydraulic cylinder 
moves the table into the proper 





TILTED DOWN POSITION of the table for easy loading 


26 


location, and the motor is shut off, 
locking the leadscrew and prevent- 
ing further table motion. Position 
is checked by the pickup unit and, 
if correct, the operation moves to 
the machining stage. If the posi- 
tion is incorrect, adjustment is 
made automatically if the error 
cannot be corrected, a_ control 
panel of light goes on and the 
machine is shut off. 


@ Spindle head—The 4600-lb. 
spindle head travels on round col- 
umns. When the machine is seek- 
ing a given hole position, table 
and head functions are simultan- 
eous. Linear spindle position ac- 
+0.0005” as provided 
by the tape control system. 


curacy is 


e Tilting the table—tTilting up- 
ward under pushbutton control is 
by two hydraulie cylinders. The 
table is automatically locked in 
position by a cylinder-controlled 
shot pin mechanism. For other 
operations, punched tapes are pre- 
pared but no machine modifica- 
tion is required. Tools can be 
changed for other operations and 
the tape reused. 

The machine was designed and 
built by Walter P. Hill, Inc., De- 
troit. The 4” dia. spindle travels 
in a honed meehanite sleeve and 
is advanced, fed, and retracted by 
two 314” dia. hydraulic cylin- 
ders that develop 16,000. lbs. 
thrust. The spindle is driven by a 
15-hp. motor operating through a 
variable speed drive. Spindle travel 
is 12 inches. 

All hydraulic power units are 
enclosed in the welded steel base 
of the machine. 


Continued on page 28 
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HUNT 
HYDRAULIC VALVES 


First Choice in the Steel and other Heavy Industries 


/ 1%" Three Position 4-way Air. Pilot Operated 
2000 p.s.i. Valve for Oil or Water Service. Other 


Here ’s Why. Designs to 5000 p.s.i. Control Circuit Diagram 

Over 20 years of specialized experience a Se ee ee 
designing—and building—hydraulic operating valves AIR CONST AIR CONST 
for rugged industry requirements ... 2" to 8” sizes 
. «+ Zero leakage on water, soluble oil and water, or 
oil... Valves to meet any application ...No metal 


to metal seating . . . Easy field maintenance .. . 











Inexpensive maintenance parts .. . For utmost 


dependability and service call the Hunt man. ea © 
Ai® INT 








SUPPLY 


Ce 1 NX 


Quick-As-Wink=> 41k AND HYDRAULIC 
°°NT Valves 


Manufactured by HUNT VALVE COMPANY, 1992 East Pershing St., Salem Qhio 
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AIR AND LOW PRESSURE HYDRAULIC 


Cylinders 


You can improve the durability and appearance of your equip- 
ment with the new Pathon W Series Air and Low Pressure 
Hydraulic Cylinders 
Valuable space can be saved with these proven screw thread 
head units. They are available in all standard mounting types 
plus the type 8, intermediate flange mount (illustrated above) 
in bore sizes from 11%” thru 6”. 
Specify WAL for air or WHL for oil service to 200 psi. These 
economical units incorporate non ferrous barrels, hard chrome 
plated rods, and “U”’ cup rod packing for minimum friction. 
Specify WAT for air service to 250 psi; or WHT for oil service 
from 350 to 500 psi, depending on bore size. These units in- 
corporate hard chrome plated steel barrels, case hardened, 
chrome plated rods, and multi-lip rod packing. 
All Pathon cylinders have externally replaceable rod packing. 
Write for Bulletin #25 


Pthou MANUFACTURING COMPANY 


3823 PACIFIC AVE. « CINCINNATI 12, OHIO 
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Subjects Outlined for 
Fall NCIH Meeting 


Eleven topics were outlined for 
discussion at the 15th Annual Na- 
tional Conference on Industrial 
Hydraulics at a recent meeting of 
the group’s executive committee. 

The conference is scheduled for 
Oct. 22-23 at the Hotel Sherman. 
Chicago. 

As set up by the committee, the 
schedule will be: Thursday after- 
noon Components and Acces- 
sories, Pneumatics. Pumps. Ma- 
chine Tools: Friday morning 
Materials Forming Machinery, 
Mobile Equipment, Servomechan- 
isms, Space Hydraulics, and Fri- 
day afternoon Aircraft, Auto- 
motive, Hydraulic Fluids. 


Cylinders Control 
Monkey Movement 


\ new hydraulically-operated 
telescoping boom and aerial plat- 
form has been developed for high 
work. This Industrial Monkey 
takes the man straight to the job 
at an average working height of 
18 feet. 

Standard Model “V” by the IM 
Division of Peters Co., Portland, 
Ore., reaches 40 feet. nine inches. 





and is designed for mounting on 
16,000 lb. (or heavier) truck 


chassis. 


All movements are actuated by 
double-acting hydraulic cylinders, 
the work platform is automatically 
kept level by a double-acting cylin- 
der at its base. 

Within the electrical system, all 
movements are controlled by sole- 

Continued on page 32 
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How long since you have re-evaluated the wall height on 
your cup packings? Frequently IPC encounters ‘‘prints”’ 
which call for excessive wall height .. . and this extra depth 
can cause headaches. 

Unnecessary wall height can only add to friction and make 
your cups run “hotter’’... Torque increases... Toe-in is 
enhanced. Unless there is some unusual factor involved, IPC 
can recommend a more functional design without these 
built-in hazards. 

Elaborate hide selection combined with IPC ‘‘custom 
treats’’ and IPC’s square shouldered design mean your 
leather packings and oil seals are started “right’’. For the 
Let us analyze your leather packings. finishing touch, IPC offers the last word in quality con- 
Perhaps we can tailor a design that trolled manufacture. 
will fit your application perfectly 


WALLED 








OIL SEALS 
PACKINGS 
PRECISION MOLDING 


Custom designed 
for your application 


INTERNATIONAL PACKINGS. ¢ 0220241101 


Bristol, New Hampshire 
P5 
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GET MORE TUBE PER DOLLAR 


AVAILABLE IN ALL SIZES SHOWN IN 
JIC STANDARDS BOOK. AVAILABLE 
IN A WIDER RANGE OF SIZES 


PRODUCED TO OUR SPECIFICATION 
HL-1 (WHICH MEETS ALL TEST 
REQUIREMENTS OF JIC STANDARDS) 








CLOSE DIMENSIONAL TOLERANCES... 





Size oD 1D 
Ve ‘ + .002 + .005 
Over %" t Ye" incl ‘ + .0025 + .0025 
( ° s ? 2 incl . e + .003 : 003 
Over 2” t0 2% nel , + .004 t+ .004 














COMPLETE RECRYSTALLIZATION of the weld crea is assured by 


t au ty ntrol th ughout every phose of Republic's 


facturing process 





Join the hundreds of manufacturers 
using millions of feet of Republic 
ELECTRUNITE Hydraulic Fluid Line Tubing! 


Join the big switch to Republic ELECTRUNITE Hydraulic 


Fluid Line Tubing. Hundreds of equipment and machin- 
ery builders and their maintenance departments are 
already using this quality-proved hydraulic tubing. Like 
them, you'll get more tube per dollar. But initial cost sav- 
ings are only part of the story. Savings in downtime reflect 


even greater cost reductions! 


ELECTRUNITE—produced by the world’s largest manu- 
facturer of electrically welded hydraulic tubing—is made 
from flat-rolled carbon steel. Prime steel—checked for 
defects as only flat-rolled carbon steel can be checked. 
Then: formed, welded, annealed, cold-worked, and an- 
nealed again into a tube of prime quality .. . a tube that 
meets or exceeds the normal life of tubing produced by 


any other method. 


ELECTRUNITE’s uniform walls and concentricity, cou- 
pled with uniformly high ductility, assure better bending 
and flaring characteristics. In the istory of ELECTRUNITI 
Hydraulic Fluid Line Tubing, no failure resulting from 


longitudinal or transverse cracks has been reported. 


You'll find that ELECTRUNITE Fluid Line Tubing is avail- 
able in all the sizes shown in the JIC Standards Book. Also 
available in an even wider range of sizes produced to our 


specification HL-1 (which meets all test requirements of 


JIC standards). 


Investigate ELECTRUNITE’s many cost-reducing fea- 
tures. Contact vour ELECTRUNITE sales representative or 
mail the coupon for complete information, including 


a copy of specifications. 


REPUBLIC 


Wolds Wideat: Range of Standard Steels and Steel Produce 
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HIGH DUCTILITY assures easy bending in 
any plane. ELECTRUNITE’s uniformly high 
ductility is the result of double-annealing. 
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QUALITY YOU CAN MEASURE! Specify FARROWTEST” non-destructive 
electronic testing to MIL-T-17188 or ASTM-A-178 for extremely 
critical applications. Offered as an alternate to hydrostatic testing 
at fibre stress of 20,000 psi or an actual pressure of 5,000 psi 





READILY ASSEMBLED — close dimensional tolerances maintained in 


the drawing of ELECTRUNITE Hydraulic Fivid Line Tubing assure lower- 


cost installation 


ELECTRUNITE IS EASILY FLARED AND BENT BACK 
upon itself to accommodate standard or flare- 


type fittings. 


STEEL 


STEEL AND TUBES DIVISION 


REPUBLIC STEEL CORPORATION : 
STEEL AND TUBES DIVISION 

DEPT. C-7686 

211 EAST 131st STREET + CLEVELAND 8, OHIO 


Please send complete Republic FLECTRUNITE* 
Hydraulic Fluid Line Tubing information including 
1 copy of specifications 

Na t I ‘ 

I 

Address 

( Jon S 
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Portable Hydraulic 
Power Pumps 
10,000 psi intermittent 


6,000 psi continuous | 





No. 797 series 
213 cu in. per min. at 10,000 psi 


ix i i | 
' Ay , , { 
i ( i 
nit ir, ana ) il 
n h) ( pera a | 
nal Viti i in i 
t Availabl wit 4 
way i I i ing rams 
Delis ot | min a 
] hp a n 
] Phpon 
Ni G-SA i 


with 4 np 4 air-cooled gaso 







No. 798 series 
28 cuin. per min. , 
... at 10,000 psi | 


ra i ig 
mt Ha 
x il 
I A 
/ 
’ D> psi continu 
$; pressur 10, psi intermittent 
Cho { " -wav or 4-wa\ 
alve. Built-in 115-230 V 34 hp 
a-c motor. Also available with built-in 
7 hp gasolu ngit universal or 
w-voltag motor Writ for illus 
it | ita heet 
ALSO A SELECTION OF HYDRAULIC HAND 


PUMPS AND VALVES 


GREENLE EMLEE 


e-Saver Card 


GREENLEE TOOL CO. 


1775 Columbie Avenve 
Reckford, Illinois 


‘ircle 47 on Tim 
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from _plat- 


noid valves operated 
from dual controls. 

Monkey is completely maneuver- 
straight-out 


form or 
able, ranging from 
to straight-up and has a 270° turn- 


1 radius. 


Giant Shear 
Cuts Scrap 


The largest scrap shear machine 


in the world was made recently 


for an American firm by Linde- 


mann in Germany. It cuts large, 


unwieldy plates and beams to 
handy sizes for baling or melting. 


thick, 


the new 


Plates, up to 3” can be 


handled by 


In operation, 


press. 


scrap metal is 


dumped into a hopper which is 
tilted by a bank of hydraulic rams. 
Sc.:ap is spilled into a 40-foot 


trough, 
Metal is pushed toward the blade 
by a sliding cylinder. Four rams 


hold the metal during the actual 


Fluid Power 
Distributors Discuss 
Sales Methods 


How 


ization 


does a distributor organ- 
work? What 
does the representative need from 
What are 


stocking requirements? These are 


sales aids 


his principals? sound 


a few of the questions discussed 
Fluid 
Power Sales Clinics recently spon- 
AppLiep HYDRAULICS & 
PNEUMATICS, 


by distributors attending 


sored by 


cut, made each time the 
moves about 14 inches. The entire 
operation is automatic. 

Blade load is 1250 


scrap 


tons and 


shear capacity is 300 tons in eight 





Courtesy James Walker & Co. Ltd 


SHEAR ON TEST with 
ulted position 


hopper in 


hours. Supply is 2000 
psi, intensified to 4000 psi for the 
20-inch diameter main rams which 


have a stroke of almost 36 inches. 


[7 


pressure 


Continued on page 38 


All-day sessions were held in 
New York, Chicago, and Cleveland 
the last week of March. A total 
of 93 sales companies sent 162 
men to these meetings. AH&P staff 
members took more than 20 hours 
of recorded notes at these clinics. 
These notes will be compiled into 
“The Fluid Power Dis- 

Who he is, 
operates what he 
make Sales figures 
for 1958 for the companies attend- 


a manual: 
tributor how he 
and needs to 


more sales. 


ing these clinics will be a part of 
the manual. 





MEETING IN SMALL roundtable discussion groups, distributors of fluid power 
products exchanged ideas on operation and selling techniques. This group, 
moderated by G. E. Market, Air-Line Equioment Co., Philadelphia, is one of 
four which met in New York. 
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AIR VALVE NEW PRESSURE DIFFERENCE SWITCH 


FOR ORIGINAL EQUIPMENT MANUFACTURERS SENSES A LOW DIFFERENCE OF 10 P.S.I. EVEN 
250 P. S. |. four-way air valves in 4, % and 4% inch pipe sizes. JN A SYSTEM AS HIGH AS 5000 P.S.I. 


ADJUSTMENT 


i 


















Pi visiate 
FILTER DIAL 
OUT IN 
PRESSURE 
SWITCH 
9653 MOUNTING 
BRACKET 
— WARNING ROTATES 
CIRCUIT 360 
Example 


FILTER INSTALLATION 
When the filter be 


comes clogged, the 
switch senses the Ltow— 


pressure difference PRESSURE 

across the filter's in- 4 

| n | n SEALED 

et and outlet and PISTON HIGH 
actuates a warning SENSING % PRESSURE 
circuit. ELEMENT ~* ’ 


The new Model 9653 is constructed to 
sense a difference from 5 P.S.I. to 140 P.S.|. between two 
pressures. A sealed piston sensing element actuates an 
electric circuit on increasing or decreasing of a predeter- 
mined pressure difference. It is applicable to oil systems 
ranging from 50 P.S.I. to 6000 P.S.I. working pressure. A 
high proof pressure rating of 9000 P.S.I. is your protection 
against damage from surges and shock loads. Field setting 
is simplified by means of an external adjustment screw and 
visible dial. 





This is a re-design of our proven 250 P. S. |. air valve. 


NEW FACE LIFT results in LOWER PRICE 


None of the Operating advantages of 
——— es | ee ere? 


Can take surges— 





WE BUILD IN WE DON'T USE 

















» Sal I n rrosive construction ° 
writ Wee siete Uliana ( High proof pressures) LINKAGES & 
ee Pree en ay ae Continuous operation— BEARINGS 
7 ; ( Millions of cycles) Which wear quickly 
same long wearing leak-proof Jo sticking— — (cause settings to 
' : N o~ , drife and switch to 
ies tal co metal ‘Shear (in dirty fluid ) fail). 
‘ tes € ) 
LABOR & MATERIAL SAVINGS 
s i’ Dé ° 
ers are ieee UNSEA' ED 
No return drain piping— PISTONS 
(Sealed piston ) 

Only the exterior has been modified tailored to the spe- Mounts where convenient Which add to _ 
nr ¢ P . . instal tion cost fe- 
| Original Equipment Manutfact irers (Operates in any position, sare sinian. " 
pr tially Nor sensitive to vibration ) Are critical to dirtt— 

(pistons get stuck). 
MH )k , pe 
Ask for new pressure switch handbook and catalog '59-’60 
CONTROL VALVE DIVISION a ae re ——@ | 
¥ a> J 


Oia 





arksdale valves arksdale valves 


COA AVENUE © LOS ANGELES 58 © CALIFORNIA 5125 ALCOA AVENUE, LOS ANGELES 58, CALIFORNIA 
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Correct Lubrication in Action... 


Production Increased 











Removing plastic radio cabinet 

from an injection press. Santay 
Corporation pioneered in plastics 
technology, creating special 
machinery and processes. From 

here, intricate, highly finished 

plastic products are. furnished to / 
America's most prominent 


appliance manufacturers 


™ 
Complete Engineering Program Mobi : 
Proved Petroleum Products 







































271 %, no additional capital investment! 





Santay Corporation finds new ways to increase production 


of plastics products with the help of Socony Mobil 


Competition is at its fiercest in the plastics busi- 
ness. Any unnecessary overhead costs can cut the 
heart out of profits. For this reason Santay man- 
agement continually looks long and hard for ways 
to cut downtime, increase production 

In 1954 a Mobil Correct Lubrication Program 
was installed throughout the plant. This compre- 
hensive engineering service had these results, ac- 
cording to Santay’s plant engineer: “The reduc- 


tion in downtime, three years after the Mobil 


program started, accounted for 27.1% increase in 
production with no additional capital investment.” 
This outstanding result was achieved by close 
cooperation between Santay plant personnel and 
Mobil. Press operations were closely studied . . . 
lubrication procedures constantly improved 
records prepared to show downtime and service 
frequency on every machine cleanliness of 
lubricant carefully watched. All this help is yours 


when you rely on Mobil. Why accept less? 





















loss of $250 per hour in product sales. Cause 
on 


PI 
- 


blem: Downtime on a key press could result in a 


Main 


iance follow-through not fully developed Solution 


int-wide Mobil Program that cut downtime over 


2 In first vear 


Oil Contr 
Program 


/ saves 40% on oil purchases. Under Mobil 
reconditioned oil 
and contamination 


to minimum, 


hydraulic oil ts 
regularly tor 
Oil 7 


checked viscosity 


Result 


machine protection assured 


urchases Kept marsimum 





——* 





Pr 








out of alignment 
pins and bushings 
faces 


put 


hlem: Matching molds on injection press worked 


Cause I xcessive wear on togvle 
Lubricant didn 


Mobil recommended oil that “stays 


tstick to wear sul 
Solution 
avoided $800 shutdowns 


a 





Wei g« 





Cost Cor Ever hine has its control card 
Alert watch is kept for press slowdowns, high main- 
tenance. As a result, Santay maintenance personnel 


with Mobil assistance can move quickly to keep pro- 


duction high, costs low 


Correct Lubrication 


7 


rysi 





et Drake cup 


Diesel equipment 
seal Viton 


Synthet ube diaphragm LS-53 


Natural gas vaive diaphragm Viton 


vical pump 


For advanced fuel...hydraulic...lube systems, 


New materials prove ideal in handling 


temperature extremes —350° F. to +750° F. 


lent resistance to synthetic and petroleum base 
fluids up to 350° F., and function well in propane 
up to 500° F. For temperatures as low as -350° 
F., C/R recommends Teflon* compounds 

C/R Sirvene engineers have an intimate knowl- 
edge of these elastomers. They also have perfected 
special techniques in processing which still further 
improve the physical properties of the molded 
parts. If your problem involves high or low tem- 
peratures, close tolerances, and compatibility in 


Working with two remarkably versatile elasto- 
mers, C/R Sirvene engineers are producing flexi- 
e molded parts for many vital fuel, lubricating, 


} 
DH 


hydraulic and pneumatic systems. One, Viton-A”*, 
n be compounded to produce parts that func- 


tion dependably at 600° F., and for short periods 
ip to 750° F. The other important feature of Viton 

npounds is their excellent resistance to cor- 
osive chemicals, chlorinated solvents as well as 
both synthetic and petroleum base fuels and lubes 
At the other extreme, C/R compounded Silastic advanced design fuel, lubricant or hydraulic sys- 


LS-53** parts are providing low temperature op- tems, get in touch with us at once. We have the 


eration down to -80° F. They also exhibit excel- skill and the facilities to help you 
uPont registered trademark 


w rning registered trademark 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


SIRVENE DIVISION, 203 ELSTON AVENUE * CHICAGO 22, ILLINOIS 
in Canode k 
Expert Sales 
rs: C /R Shalt & End Face Seals ¢ Sirvis-Conpor mechanical leather cups, 


packings, boots « C/ R Non-metallic gears 
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NOW...even the PORTS 


PRESSURE SEALING TYPE! 


Now—with every Miller Cylinder—pipe-thread fittings 
(Tru-Seal) of the pressure sealing type are provided aft no 
extra cost for sealing the cylinder ports. 


Additional advantages of these fittings are: 


1. All circuit piping and fittings can be easily 
positioned. 
Damage to equipment caused by high tightening 
torque is completely eliminated (especially on 
valves, pumps, etc.) 
Sealing material is Teflon, which is compatible with 
all hydraulic fluids (J. |. C. Standard H6.2.1) 





Engineering Bulletins 
on Miller Air and Hydraulic Cylinders 


Available on Request 7NO17 YORK ROAD, BENSENVILLE, ILLINOIS 
-_ 











piston-type 

oil relief 

by-pass valves JIC Meets to 

for OEM. or Revise Standards 

replacement Detroitr—The Joint Industry Con- 
ference representing builders and 


users of hydraulic machinery, and 
component manufacturers met for 
three days in April to revise their 
hydraulic standards. Since they 
were first approved in 1948, these 
standards have gained wide accept- 


QUICK a age . a ance throughout industry. espe- 
DELIVERY i cially with those companies sup- 


plying the automotive manufac- 


. : i ‘Ts ri al s oO > 
Fulflo stocking policy and practice turers. Primary aim f the 


permits quick shipment from stock of 
most standard types. Shipment is 


usually made within 24 hours. reduce maintenance. An e ample 
of the effect which these standards 


a have had in the fluid power field 
> is the wide use of standard circuit 
symbols. These have formed a 


TECHNICAL } common languaze in describing 


valve and circuit functions. 


SERVICE The three-day meeting was 
“ti moderated by representatives from 
Fulflo engineers are ready and the big three auto makers. James 
able to help you with any valve problem. Merckle of Ford, Don Erickson, 
Modified standard or special valves General Motors, and Orville Hoov- 
can be provided for any need. er, Chrysler. Jack Holmes of Gen- 
eral Motors served as chairman 


standards are to promote worket 
safety, increase machine life. and 





* The complete revised JIC 

ads Hydraulic Standards will be 
WIDE RANGE published in the July issue 
OF TYPES of AppLiep HypRAULICcs & 


AND SIZES PNEUMATICS. 


¢ Standard and flanged models 
; saceilleanis i . 4 
’ Just 6 springs for PETS to 500 agreement, Holmes ruled out any 
¢ Wide range of brass, cast iron or steel discussion of price or endorsement 
bodies . . . brass, steel or stainless 
pistons ™ An early point of discussion in 
* Pipe sizes to 3 the conference was a revision to 
SPECIALS to your requirements the glossary of terms which is a 
part of the standards. This was 





of the conference. Explaining that 
the standards are a_ voluntary 


of products. 


introduced by Barrett Rogers. 


Executive Secretary of the Na- 
FREE, completely NEW : 


CATALOG just off the press! tional Fluid Power Assoc iation 


which has prepared an extensive 

glossary under the direction of 

Walter Kudlaty, Miller Fluid Pow- 

er Division. Almost all revisions 
“4 presented by the NFPA were un- 

THE FULFLO SPECIALTIES CO., INC. | animously accepted. 

415 Fancy Ave.—Blanchester, Ohio 





¢ Combined Systems—Use of 
a machine’s hydraulic fluid to 
Continued on page 40 
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Wherever your hydraulic machinery goes — 


\ } Tel usjis there too! 


| i ’ j 





PD on se 9 st Its performance and name are 
ell Industrial Lubricants 
the same around the world 


Shell Rimula Oils—for heavy-duty diesel 
engines 
Shell Talona R Oil 40—anti-wear crank- oan ~— - : 
case gil for diesel locomotives Shell Tellus Oil is available to Wherever your hydraulic machinery 
your customers abroad. Because of goes, make Tellus Oil your standard 
dustrial grease this world-wide availability, they recommendation. 
= Turbo = for utility, industrial can enjoy the same performance that For more complete information, 
and marine turbines , sctic Cus ore rely . - : . - , 
your domestic customers rely upon. write Shell Oil Company, 50 West 
i Ss ble c s fi mp . op s ‘ P “ 
Shell Gromes Otts—soluble cutting oils for Tellus® Oil is top-rated as both 50th Street, New York 20, New 
high-production metal working : : . * : 
; a lubricant and a control fluid for York, or 100 Bush Street, San Fran- 
Shell Macomea Oils—for extreme pressure , . siete : " . 
industrial gear lubrication complex hydraulic systems. Its cisco 6, California. In Canada: Shell 
ability to combat oxidation, rust, Oil Company of Canada, Limited, 
sludge formation, wear and foaming 505 University Avenue, Toronto 2, 
has earned it world-wide popularity. Ontario. 


an 
SHELL TELLUS OIL yey 


the performance-proven hydraulic oil : 


Shell Alvania Grease— multi-purpose in 


Shell Voluta Oils—for high-speed quench- 
ing with maximum stability 
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in Kel-F, Viton-A, Vyram, Poly- 
urethane, and other unusual 
elastomeric materials having ex- 
cellent resistance to many pe- 
troleum oils, synthetic lubri- 
cants, fuels, phosphate and sil- 


icate ester fluids—in a tempera- 
ture range of —40° to +500’ F. 


LINEAR—specialists in close- 
tolerance molding in all of to- 
day's modern polymers... in 
both fabric reinforced and 
homogeneous materials. 


These are automatic seals. For 
further help, call the LINEAR 
engineer. 


PERFECTION IN RUBBER 
Ff Va. 
LINEAR, Inc, STATE ROAD & LEVICK ST. PHILA 35. PA 
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An appendix has been added to 
specify material and construction 
properties of this tubing. 

Use of magnets in reservoirs is 
a new requirement. These are to 


lubricate machine members was be assembled to support bars be- 
ruled out by the conference, al- tween the return side of the 
though there were some objections reservoir and the suction strainer. 


this requirement. Chairman They are to be easily removable 


Holmes indicated that GM is in a for servicing. Frank Mackin of 
vigorous program to eliminate GM emphasized the need for these 
burnable hydraulic fluid. Of and their value in removing metal- 
course, integrated systems (hy lic particles. 

draulic systems combined with Although there were some differ- 
lubricating system) could not be ences in the interests of groups 
used with a fire-resistant fluid. represented at the conference, 


Metal-to-metal fittings have now there was a general spirit of im- 


been ine luded in the standards. proving the standards for better 
Similarly. welded stee! tubing is products and production. 
now acceptable according to JIC. Continued on page 42 


BRIEF NOTES 


VOLUNTARY STANDARDS ... adopted at the fall meeting of the 
Fluid Controls Institute have been printed. They are “Definitions of 
Regulator Capacities” (FCI 58-1) and “Recommended Voluntary 
Standards for Measurement Procedure for Determining Control Valve 
Flow Capacity” (FCI 58-2). Single copies are free, additional copies 
at 20- and 10-cent rates respectively. Request from Fluid Controls 


Institute, Inc., 320 Broadway. New York. N. ¥ 


SECOND EXPANSION IN 3 YEARS for Fluid Regulators, Inc. Paines 
ville, Ohio, increased plant space 30%. Additions were for engineer 
ing offices, a test and experimental laboratory. Valve tests can now 


be run up to 5000 psi and flows to 55 gpm 


INSTRUCTIONAL PROGRAM... was held in Birmingham, Mich. April 10 
on selection and use of hose and hose assemblies. Sponsored by the 
Industrial Hydraulics Training Assn. program featured talk by 
Robert Phillips, staff engineer of Parker Hannifin’s Tube and Hose 
Fitting Division in Cleveland, and chairman of the SAE A3 Aircraft 


Tube and Hose Committee 


A NEW BUILDING ... . highlighted 1958 for H. K. Porter Co., Inc., Pitts 
burgh. Porter, makers of forged steel fittings, consolidated all general 
offices in 16-story structure. Three board members were added from 
Thermoid Co., one of several acquisitions by Porter in °58 


BUSINESS BRIEFS 


A PUBLIC STOCK OFFERING will be made by Moog Servocontrols, Inc. 
(formerly Moog Valve Co., Inc.), East Aurora, N. Y. Registration 
of 130,000 shares was made. with all but 10,000 shares scheduled 
for over-the-counter sales. The 10,000 are ticketed for employees 
No price offering has been determined. Of the new stock, only 60,000 
shares are a new issue to raise additional working capital. Fiscal 


1958 sales were around $8 million 


EARNINGS UP 50 CENTS for the first quarter of 1959 for the American 
Brake Shoe Co., parent company of Denison Engineering Division, 
as reported by President Kempton Dunn. Earnings were $1.15, as 
compared to 65 cents a share a year ago. Dunn said shipments 


showed an increase of almost $3 million, and that incoming orders 


during the first quarter came to $55.3 million. 


DOWTY GROUP HAS ACQUIRED ... Rotol, Ltd., Gloucester, England, manu 
facturers of variable pitch aircraft propellers. Included in the package 
taken by Dowty Group, Ltd., Cheltenham, is British Messier Ltd., 
a subsidiary of Rotol. Messier makes landing gear and hydrauli 
equipment for several British airplanes. 
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Yea det P4:) 


Replace obsolete needle valves 


with the 
NEW 90° ON-OFF FLO -BALL 


For 3,000 PSI... 


Low torque, instant action . . . a fast 90° turn, requiring just 
4 inch-pound torque at 3,000 psi, actuates the valve instantly! 
Priced no higher than needle valves! 

100% flow efficiency . . . straight-thru FLO-BALL design has 
more than twice the flow efficiency of needle valves! 

Positive ON-OFF indication . . . \arge arrow-shaped handle 
shows valve position at a glance! 

Zero leakage . . . Mass Spectrometer tests with Helium prove 
zero leakage! 


- Port Styles and Sizes 
NPT si] ~—_—CANDD10050 
Part No. | Size Part No. 
_715A1_| % | 715A2_| 
| 71581 | % 715B2 | i 


| 


c > San Sen een 
| | | 
| 12! 

& la | N 
| |@ 





SERIES 715 Other 
‘ Pang 7 1 and corrosive media. Also special designs for 
throttling flow control. 


Universal mounting . . . can be panel, side, bottom, or line 


mounted! 


Removable flanges . . . damaged flanges can be removed in 
seconds; no need to replace entire valve! 


All stainless steel construction ...costs no more than old 
fashioned screw-type valves! 


Versatile service . . . ideal for leakproof control of air, vacuum, 
steam, water, fuels, oils, kerosene, alcohol, and many other fluids. 


models are available for service with cryoger 


Write today for new catalog describing the world’s 
most complete line of precision valves for industrial 


and military applications 


Hydromatics, inc. 


LIVINGSTON,N.J. e WYMAN 2-4900 e TWX=LIVINGSTON,N. J.120 
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Acco 
Helicoid 
Gage 


a 


Patented in the U S.A. and in foreign countries 


U. S. Patents: No 
The tension in the stain- 
lees stee! heir spring 
maintains smooth, con- 
tinveus contact between 
the cam facing and the 
helicoid roller 


The roller is stainiess 
stee! with @ highly pol 
shed helicoid surface 


The roller pivot is ball 
shaped and rides on & 
graphited Bakelite disc t 


The hairline pointer ad- 
justment screw is stain 
less stee! 


21034, 2294869 


The cam sector is alumi- 
num—to reduce inertia 
to a minimum 


Standard bushings are 
graphited Bakelite 


The connecting link 
and the screws are 
hardened K Monel. 


The polished cam 
facing is graphited 
Bakelite. it will not 
warp or distort. 


The link adjusting screw 
is at the rear to ftacili- 
tate calibrating the Hel- 
icoid Gage. 


Exclusive Helicoid movement provides... 


Sustained Accuracy... on the toughest jobs 





42 


@ Helicoid Gages have no gears, 
absolute minimum. 
of cam facing keeps contact surfé 


been tested through 75,000,000 c: 


loss of accuracy, while conventior 
after 500,000 cycles. 


No danger of fouling, either 


no teeth, reducing wear to an 
rolling action 
Helicoid Gages have 
ycles, with virtually no wear or 


ace clean. 


1al geared gages became useless 


Helicoid Gages give sustained accuracy even when subjected to 
violent pressure pulsations or mechanical vibrations. Pointer can 


be set externally, without remov 
out of position. Dial faces are « 
chip 


tion. Next time, specify Helicoid 


Bourdon Tubes 
won't Stretch, 
Leak, or 

Crack 


Helicoid Bourdon tubes are 
made from seamless tubing, and 
ire designed for maximum 
torque and minimum stress 
At the factory, each tube is in- 
dividually tested, overpres 
ind stress relieved. Four 
materials—alloy steel, K Monel, 
stainless steel, and phosphor 
bronze—are available to meet 
applications ranging from tap 
water to almost any acid. 


ured 





OD One 
- 


N 


WRITE for details 


929-H Connecticut Ave., Brid 
Circle 54 


ing glass, and cannot be jarred 
sasy to read, won't corrode or 


A full range of Helicoid Gages is available for any applica- 


—the gage that stays accurate. 


NEW! 
Solid-Front 
Safety Case 
Gives Added 


Protection 
) 


The new Helicoid solid-front 
case diverts the force of a burst 
in a backward direction, away 
from the operator. The force 
escapes by deforming, though 
not detaching, the back cover 
plate. Helicoid Gages are also 
available in phenol, acaloy 
flanged, acaloy flangeless, pol- 
ished flangeless, round flush, 
polished flush ring, and square 
flush cases. 


{Si Ask for Catalog G-52 
HELICOID GAGES“ 


Helicoid Gage Division « American Chain & Cable Company, Inc. 


geport 2, Conn. 
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Adopts European 
Methods of Descaling 
Steel 


An order for two 1600-psig 
pumps has put Lukens Steel Co. up 
front in adopting the European 
practice of high-pressure descal- 
ing. De Laval Steam Turbine Co.., 


Trenton, N. J.. 


is supplying the 


pumps, to be installed at Lukens’ 
Coatsville, Pa., Plant. 

Superior results with cold water 
steel descaling were achieved at 
steel _ plants. 


Lukens 


split-case and multi-stage. 


many European 


Pumps used by will be 

Each pump supplies cold water 
at LOOO gpm 3700 feet of 
Electric motors to drive the 
1750 hp. A 


speed-increasing gear raises moto! 


against 
head. 


pumps are rated at 


speed to 4250 rpm. 


"57 Report on Fluid 
Power Systems 
Equipment to be 
Released Soon 


A government report on the use 
of fluid power systems equipment 
in 1957 will be 
Deadline was April 15 for sending 
forms to the Business and Defense 
Administration, U.S. De 
partment of Commerce. 

This report, the first of its kind, 


is designed to secure specific in 


ay ailable soon. 


Services 


formation regarding capacity, con- 
sumption of materials, and ship- 
ment of certain components of the 
industry. It is required for use in 
defense mobilization activities. 
James W. chief of 
the General Equipment 


Branch of the 


General Industrial Equipment and 


Anderson, 
Serv ices 


Administration's 


Continued on page 46 
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They Meet J.!1.C. Standards 
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MARVEL 


SYNCLINAL FILTERS 


MARVEL ENGINEERING COMPANY 


7227 NORTH HAMLIN AVENUE, CHICAGO 46, 


OvevFOO O.E.MS 
cont be wong | 


16 years ago, Marvel Engineering Co. 
produced the first filter designed to 
maintain the cleanliness of oils, im- 
perative in hydraulics and other low 
pressure circulating systems. Accept- 
ance of Marvel Synclinal Filters to 
meet these rigid requirements sparked 
the surge to our leadership in this 
field, the status we presently main- 
tain. This fact is attested by well over 
900 Original Equipment Manufac- 
turers, who are installing Marvel 
Synclinal Filters as standard 


equipment. 


For further information— 
write, wire or phone: 


ine, 1959 


Check these EXCLUSIVE Marvel Features: 


[A BALANCED SYNCLINAL DESIGN. The all-important 


balance between ACTIVE filtering area and storage capacity 
for filtered out particles in Marvel Synclinal Filters provide 
longer periods of efficient filtration and dependable protection 
on hydraulic and other low-pressure circulating systems. 


[Az CONSTRUCTION. Marvel Filters are of sturdy construc- 


tion with all parts interchangeable. Should any part become 
damaged by accident or mishandling, you need only to replace 
the damaged part rather than purchasing a complete new 
filter. Your first cost may very well be your only cost. 


VERSATILITY. Marvel Synclinal Filters are available for 
Sump or Line installations. Eight individual capacity sizes from 
5 to 100 G.P.M. You can get a filter for the particular fluid you 
are using—regular petroleum base hydraulic oils, all types of 
Fire-resistant hydraulic fluids, coolants, lubricants or water. 


|~ DEGREE OF FILTRATION. Filtering media in Marvel 


Synclinal Filters is Monel Wire Cloth available in mesh sizes of 
30-40-50-60-80-100-150 and 200 to meet your degree of filtration 
requirements. Before fabricated into Marvel Synclinal Filters, 
all wire cloth is subjected to rigid inspection at our plant. No 
factory rejected cloth or remnants are ever used. 


EASY TO CLEAN. Marvel Filters are easily disassembled, 
thoroughly cleaned and re-assembled in a matter of minutes 
resulting in the equivalent of a brand new filter, ready for 
another long period of efficient service. 


[A IMMEDIATE DELIVERY. Marvel not only delivers a top 


grade filter in both quality and performance, but delivers 
IMMEDIATELY 
way TODAY! 


ene anne poe — 


a phone call can get your shipment on its 





ILL. + PHONE: JUniper 8-6023 
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cylinder 
dollars 


do extra duty 


- OMI 


Adjustable 
Stroke 


Components 


Air—150 psi 
Hydraulic up to SOO psi 
Meet JIC standards 


J' ST a turn of the end on the adjust 
© ing rod and the stroke of this versatile 
O-.M Cylinder is lengthened or shortened 
to fit the operation. This is accomplished 
with micrometer.accuracy in a moment 
from the outside of the cylinder without 
disassembling or unmounting the unit or 
extra parts. Thus, you get the advantage 
of a special cylinder with no additional 
cost 


ADVANTAGES. Fits where 
All-steel construction with 


OTHER 
others won't 
bearing surfaces of bronze. Designed 
Rod has high yield 


point. Can be disassembled and assem 


right to seal right 


bled faster than tie-rod types. Delivers 


ntinuous, smooth, dependable power 
it low or high speeds. Port can be ori 
End plugs are 


ented to any position 


tapped for universal mounting 


Available in a complete range of sizes 
(1's" to 8" bores) with standard, 2 to 1 
or oversize rods. Also full line of mount 
ing brackets interchangeable bore for 


hore. Immediate delivery on many sizes 


Mail coupon TODAY for Bulletin 112 
featuring O-M Adjustable Stroke Air 
and Hydraulic Cylinders. 


ORTMAN-MILLER , 


* #4 MACHINE CO. 
1 143rd Street, Hammond, ind.t 


[) Hove representative call 
[) Send Bulletin 112 


Name Position_ 


Company . — 
Address . — 


City ___._Lone__ State_ 


‘ircle 82 on Time-Saver Card 
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Components Division, retired 

March 31. Anderson’s personai at- 
tention had been devoted to this 
industry report. 

Basically, information gathered 
by the survey will be used to: (1) 
provide mobilization officials with 
accurate data on consumption of 
steel, copper, aluminum, nickel al- 
loys by fluid power industry, and 
(2) provide information for Mo- 
bilization Base program concern- 
in time 


‘ar 


ing capacity of industry 


of national emergency. 


New Hydrostatic Drives 
Developed in Engiand 


Ihree advances in transmission 


design have been developed re- 
cently in Britain. 

@ The first unit has an infinitely 
variable transmission system with 
an engine-driven, variable delivery 
pump. This pump is piped to fixed 
displacement hydraulic motors, 
wheel of an 
A hand lever 


varies the pump piston stroke on 
a no-stroke or neu- 


each driving a rear 


agricultural tractor. 


either side of 
tral position, thus driving the 
motors in either forward or re- 
verse directions. The lever also 
controls the volume of fluid pump- 


ed into the motors. thus controlling 


speed. This system was introduced 
by the Hydraulic & Combustion 
Equipment Division of Joseph 
Lucas Ltd., Birmingham, England. 

@ A new model of track-laying 
tractors was developed by Bagnall 
Burns. Ltd. The two engine-driven 
pumps are controlled separately 


by a hand lever. Each pump is 


piped to a hydraulic motor driv- 
ing sprockets for right and left- 
hand tracks. These levers, by vary- 


ing or reversing the pump output, 


control each track’s driving speed. 
This provides the individual con- 
trol needed for steering a tracked 
vehicle. By means of the hydrauli: 
fluid motors, a positive braking 
action is provided when the trans 
mission is in neutral. 

@ In the third system, the trac- 
tor engine drives a variable de- 
livery swash plate pump. The 
pump delivers fluid to a fixed dis 
motor, also 


hydraulic 


amy 


placement 














of the swash plate pattern, driving 
rear wheels through a conventional 
differential rear axle. An alternate 
setup uses single hydraulic motors, 
each coupled to a driving wheel, 
thus eliminating the differential 
fear. 

Displacement of the pump is 


varied by a single hand _ lever 
which, through a servo piston, al- 
ters the pump tilt angle and pump 
fluid is 


motor, 


output. In neutral, no 


pumped to the driving 
which remains locked and holds 
the tractor stationary without a 
hand-brake. 

Moving the lever to “forward” 
progressively increases tilt angle 
and pump delivery to the driving 


Continued on page 49 
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DIRECTIONAL CONTROL absolute control 
of movement in any direction can 


only be achieved by hydraulic power. 


Ask us at KEELAVITE we know how 






Keelavite are a4 E = LAV ! T i 
solely concerned 


ith industrial . 
pa I esses Hydraulics 


hydraulics 
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Creative editorial 
makes reading more 


worthwhile 


APPLIED HYDRAULICS & PNEUMATICS is edited exclu 
sively for designers, enaineers and production men in more 


than 30 industries using fluid powered machinery. 


des circuit designs, application 
na rr odernization inforn ation. |+ 


y editors are tluid power specia 


covering major market 
ing areas in the United States . . . talking to important 
people ... visiting almost every kind of industrial operation 
where fluid power is at w« »r being worked on. They report 


on hydrauli Ind pneume ic devel oments as they nappen. 


Reading APPLIED HYDRAULICS & PNEUMATICS eact 


month keeps you abreast of the latest happenings in the world 


ynea To help men like yourself do a 


appuico Hydraulics 
& Pneumatics 


on Industrial Publishing Corporation Magazine 


812 Huron Road © Cleveland 15, Ohio © SUperior 1-9620 
Sales Offices: New York @ Chicago © Los Angeles ® London, England 











motors, increasing forward  ve- 


hicle speed. Reverse travel is ob- 


Dowty Group Ltd., provides hy 


tained by tilting the pump in the 
opposite direction, reversing flow 
to the motor. 
This type of drive, developed by i 


outlast ordinary 


draulic power braking since the 
hand lever can be placed in neu- 
tral. or even slightly into reverse, 
while travelling. to slow the ve 


hicle under controlled power. 


Manifolded Circuit 
Powers Special Drill 


Hydraulic cylinders aid in the 
simultaneous drilling of nine oil 
holes in a new machine designed 
ind built by F. Jos. Lamb Co., 
Detroit. The nine .090"-diameter 
holes are equally spaced around 
the rim of automatic transmission 
clutch hubs. 

The first cylinder strips parts 
from the load mechanism and 
ves it forward into drilling po 


Iwo gear teeth straddle a 





single guide rail which provides 


radial positioning for hole loca- 
tions. This cylinder also acts as a 
amp during drilling 

Electrically-driven and hydraul 
cally-fed spindles are mounted 
radially on the vertical face of the 
machine. Feed stroke and return 
for the nine spindles is controlled 
by a single, circular cam. 

When drilling is complete, the 
load-clamp cylinder and locating 
pin retract, dropping the part into 
in unload chute for onward move- 
ment 

Hydraulic components are mani- 
fold mounted to minimize piping 


ind make service easie! 
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packings 





e in hydraulic and pneumatic mechanisms 
e in reciprocating pumps 





With Darcova Pumeups.._ré 


Operating costs go down and efficiency goes up when Darcova Pumcup 


| 


go in! He re’s why 


e@ Pumcups outlast other packings at least 3 to 1, based on actual 
reports from users 

e Fluid slippage is virtually eliminated, because Pumcups operate 
at full efficiency throughout their entire life 

e Maintenance costs are reduced, because you have fewer replace 
ments, less downtime 


Available in three textures— hard, medium and soft. Also in regul 
100°,, nylon composition. Size ranges from %,” to 20”. For all th 


facts on Darcova Pumcups, write for Bulletin 5503 


DARLING VALVE & MANUFACTURING CO. 
Williamsport 15, Pa. 


TRADE MARK 
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WE SHRUNK EVERYTHING...EXCEPT PERFORMANCE 


Now you can save up to 50% in piping costs in high-pressure 


rTeyelilet-lilelst Bom AlisMislt- Mal-h Me last lil-l@e-lale Mi il>lali-l@mil-lalel-) 





Now, for the first time, the long-standing problem of how to fit heavy and bulky flanges into the 
complex configurations of today’s high-pressure piping systems has been solved. Equally impor- 
tant, this new stainless steel flange by Accessory Products actually handles pressures equivalent 


to those being handled by standard ASA flanges...at a tremendous saving in cost! 


Available in line sizes from 1/4 inch through 2 inches, priced from $30 to $65-—your choice of weld- 
neck, male pipe thread special high-pressure male adapters, and blind flanges. These flanges pro- 
vide the ultimate in low-cost, compact, and reliable connectors for all high-pressure piping appli- 
cations. For the complete story and specifications to meet your piping needs, write for Design 


Bulletin DB-159. Our engineers will be happy to discuss your specific applications. 


’ 
APCO accessory propucts CORPORATION 
a division of textron corporation {| 616 West Whittier Blud., Whittier, Calif. Phone: OXford 3-3747 





50 Circle 1 on Time-Saver Card APPLIED HYDRAULICS & PNEUMATICS 











WHY WAIT FOR THE “FACTORY OF TOMORROW” ? 


Automate for profit now with ZZ 





ULTRONIX, INC. builds its own 
Modernair-powered plastics molding presses 


Manufacturers of precision wire-wound resistors for 
the fast-moving electronics industry, ULTRONIX, 
INC., had to develop much of their own production 
equipment for their new plant at San Mateo, Calif. 


Typical is the molding press shown here which turns 
out a tiny plastic bobbin for their “ULTRIMMER” 
miniature trimming resistor. 


A 2” bore double-acting Economair cylinder with 5” 
stroke closes the electrically heated molding die, holds 
it under pressure for the 45-second molding cycle, the 
piston then retracts to open the die and automatically 
eject the part. The cylinder operates at line pressure 
(120 to 150 psi.). Temperatures average about 350° F. 


PISTON SPEED CONTROLLED 
IN BOTH DIRECTIONS 


Operation is controlled by a 4-way Modernair CRV- 
410 lever-operated valve. Speed control was desired 
in order to close the die with a squeeze instead of a 
slam, and to eject the molded part gently. 


This was accomplished by installing Modernair Ex- 
haust Speed Control Valves in each exhaust port on 
the CRV valve (see photo). 


Simplest, most economical speed 
control you can use! All Modernair 
4-way valves have separate threaded 
exhaust ports for both ends of the 
cylinder. You can get piston speed 
control in either or both directions 
simply by installing the inexpensive 
Modernair Exhaust Speed Control 
Valves shown here. Speed is easily 
adjustable, ‘‘stays put’’ where set 





TOGGLES INCREASE PRESSURE 
ON LARGER PRESSES 


The press shown is one of more than 20 air-operated 
molding presses used in the Ultronix plant. Larger 
presses use toggle action to multiply the force of the 
air piston to attain the necessary closing force on the 
dies. Many presses are equipped with air-operated 
index tables for higher production speeds. 


r% 





Why walt for the “Factory of Tomorrow?"'— You can get the cost- 
saving, production-boosting benefits of automation now with versatile, 
low-cost Modernair cylinders, valves and fluid power components. 


NEW CATALOG READY 


Most comprehensive ever published in the 
fluid power industry, this 72-page manual is 
an invaluable handbook for those who 
want to put fluid power to work 
A note on your company letterhead will 
bring your free copy promptly. 

Write today, please address Dept B6 






® 


CORPORATION 





San Leandro, California Cleveland 34, Ohio 


400 Preda Street 5007 Brookpark Rd 
MEMBER NATIONAL FLUID POWER ASSOCIATION Phone LOckhaven 2-6485 Phone SHadyside 9-6393 
Twx: OA304 - Wux: DE Twx: CV284 41 
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Here s How Aeroquip Assists Equipment 





Aeroquip's complete Industrial Catalog is probably on file in 
your engineering department library. Between printings it is 
supplemented with Industrial Engineering Bulletins on new and 
improved products. 





The Aeroquip Catalog and IEB's are designed to provide the 
engineering data necessory to allow the draftsman to 


corporate standard Aeroquip products and engineering 
Highly qualified Aeroquip sales engineers furnish design assistance right in your engi- drawings. Where a special item is designed to overcome a 
neering deportment. In addition, your Aeroquip sales engineer is always on call when 
you need hin 


problem, your sales engineer will supply you with engineering 
stondard sheets for this purpose 
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Manufacturers in Fluid System Design 


FLUID PIPING ENGINEERING SERVICE 
THAT STARTS RIGHT IN YOUR PLANT 
ASSURES MAXIMUM RESULTS 


Now you can get the full benefit of Aeroquip’s outstanding 
fluid piping experience with engineering service that starts 
right in your own plant. Highly skilled teams of Aeroquip 
specialists have already helped many major equipment 
manufacturers develop and simplify the design of fluid 
systems needed to assure dependable, trouble-free service 
in the field. 


Past experience proves that best results are obtained 
when Aeroquip engineers work closely with your engineers 
at the inception of the project. 

This design assistance is only part of Aeroquip's complete 
OEM service program. Backed by the most complete line of 





Aeroquip sales engineers are expert in installation, routing and specifying 
products so as to produce efficient low cost installations. Many field service 
problems are avoided at the model stage. 


Name 
Special Literature Available 


quip Corporation, Jackson, Michigar Title 


Please send me a copy of Bulletin 614 expla Company 
ing your complete service of fluid system desig 
and performance 
Address 
Please have an Aeroquis 
me to discuss th 


City 


June, 1959 
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DESIGN 
© PROTOTYPE 
® PRODUCTION 


e FIELD SERVICE 
® SERVICE PARTS 





fluid piping products, Aeroquip engineers follow up design 
recommendations with mockups of systems tested under 
actual operating conditions. Even production line service is 
provided by Aeroquip personnel who check fluid piping 
assemblies for correct fit and proper installation. Further 
assistance includes actual participation in setting up your 
service parts program on these fluid piping products. 


And Aeroquip accepts full responsibility for fluid piping 
performance, even to the extent of providing field service 
on your equipment when it is in the field. 

If you would like more information on this start-to-finish 
service, fill in and mail the coupon below. 


\ I 





And Aeroquip service on your new products in the field is supplied by 
service engineers who are available to assist your field and service parts 
personnel if unforeseen problems arise. 


uf 






NEW 


PRODUCTS 





Components, tools and 
more information fill in 


SPEED CONTROL AIR VALVE 
is lightweight 


Designation: ‘ 


Features: Metering idjustme nt per 
mits five full turns from closed t 
full open Short installation radius 
small envelope dimensions ideal f 


lim ted Ss] 


pace 


Specifications In % and % pipe 
izes. Handles 0 150 psi ir service 
Operating Valve C 


Detroit, Mict 
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TUBE FITTING 
features cushion unit 


Designation: Rubbernek 


Features: Designed for fluid power 
ystems hitting issures le ik pr ot 
joint, yet permits tube movement 


Positive seal provided at all pres 





can be reconnected re 
meets of exceeds pit 

tandar Built-in “positive stop 
prevents over-or under torquing the 
fitting, can be installed without 
peci il tools. Cushion unit—cushion 
retainer. seal is completely 

No need for flarin 


setting welding solderin 


other tube Fittings 


tested for pressures beyond burst 


preparation 


strength of tubing 


Chicago Forg ng 
hicag 
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TORQUE ACTUATOR 
. 5-360° rotation range 


Features: Unit will self-reciprocate 
within adjusted range ot motion 
Built-in speed adjustments allow 
complete control of rotary shaft 
speed in all directions, eliminating 
need for separate flow controls 
Needs no exterior valving controls, 
piping. Can be fitted to power ap- 


limited space situa- 


plic itions 1 ] 


tions 


Specifications: Operates at power 
input range from 50-1000 psi 
which provides 500 in./lbs. of 
working torque over rotation range 


from 5-360°. Rotational accuracy 


ot output shaft to +0° to 30’ pro- 


vided by built-in Micro Valve con- 
trol. Measures 13x6x5”, 7” high 
with electric solenoids. Actuating 
shaft diameter is 5%” 


eland Pneumatic |ndustri« 


Skokie, III 


Circle 302 on Time-Saver Card 


COVERED “O” RING 
. . . with silicone core 


Designation: Kel-F 


Features: High chemical resistance 
Low coefficient of friction in ab 
sence of lubricant. Mav be used 


ipment for fluid power systems. For 
mail post card bound in this issue. 


at temperatures from 100-300 F 
showing linear expansion of about 
Olinches per inch. These silicone 


rubber core rings can withstand 
pressures to 1500 psi. Deforms 
slightly under applic d pressure, but 
returns to original shape when 


pre ssure 18S re le ased 


Fluoro-Plastics, In 
Division of Flexrock C 
Philadelphia, Pa 
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AIR COMPRESSOR 

. . « delivers 1075 cfm 
Designation: ER-6 
Features: For permanent mounting 
or as portable. Has extreme degree 
of balance fox operation on skid 
frame without fastening Space re- 
quirement cut by housing most 
pipes inside case. Intercooler draws 
only 560 gallons of 60 F water per 
hour. Lubricating system needs oil 
renewal once in three weeks, with 
oil for cylinder lubrication and 
moving parts delivered from crank- 
case oil sump. 


Specifications: Delivers 1075 cfm 
at 100 psi. Weighs 6600 Ibs. Aug- 
ments AR-l, 3, 4, 7, 9 models, 
Swedish steel used in drop-forging 
crankshaft, connecting rods. Com- 
pressor cross-heads made of nod- 
ular cast iron, as are hollow pistons, 
Valve seats, guards made of heat- 
treated modular cast iron 


Atlas Copco, Inc 
Paramus, N. | 
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For more NEW PRODUCT reviews turn to page 136 
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COMES THIS VERTICAL BORING 
AND TURNING MACHINE 


40 ft. High, 27 ft. long, 22 ft. wide, weighing 
approximately 262,000 tons, it is the largest 
machine ever built by Morton Mfg. Co., 
Muskegon Heights, Mich. 


It is the first of its type in which the work 
remains stationary. 


An elevator is provided to help 
operator change tool heads. 


It is equipped with a Closed 
circuit T.V. 


Four Marvel Synclinal Filters 
are installed to protect the 
hydraulic clamping circuits. 


SUMP TYPE 


Cutaway 





Like Morton Mfg. Co., who have relied on Marvel Synclinal Filters (continuously since 1950) 
to protect the hydraulic systems on their “giants”, well over 800 other Original Equipment 
Manufacturers are installing Marvel Syaclinal Filters as standard equipment on all machi- 


nery they manufacture, either stationary or mobile, utilizing hydraulic and other low pressure 
circulating systems. 


When considering filters for dependable protection on your equipment, get the best — Get 
MARVEL SYNCLINAL FILTERS — the “giants” in filtering performance. They meet 
J. 1. C. Standards. 


A SIZE FOR EVERY NEED EASY TO CLEAN IN-LINE FILTER 


; - Handles up to 25 G.P.M 
Available r sump r c stallation ’ . i , pes are casily © »f hydraulic oil at very 
G.P.M. Greater ‘ i, thoroughly cleaned ar s 


low pressure drop. Monel 
may be atta i iitiple instal- n the spot, in a atter of mir wire cloth filtering media 
bed catalog Choice of rates in any pos n and may be i in mesh sizes from 30 


ot to 200. Cartridge is easi 


oe ere oe 4 eee ly removed for cleaning 
IMMEDIATE DELIVERY 


Catalogs contain dimensional chorts and complete engineering data maki 











to order a filter for your specific requirements and get Immediate Delivery 


MARVEL ENGINEERING COMPANY 
7227 N. HAMLIN AVE, 
CHICAGO 45, ILLINOIS 

Phone: JUNIPER 8-6023 





Without obligation, please send me complete data on Marvel Synclinal Filters, as indicated 
Catalog #108—For Hydraulic Oils, Coolants, Lubricants 

) Catalog #200—For Fire-resistant Hydraulic Fluids (Aqueous Base 

r] Catalog #400—For Fire-resistant Hydraulic Fluids (Synthetic) 
Catalog 430!|—For Water 


Name Title 
Company 

Address 

City 


LINE TYPE 
(Cutaway) 


June, 1959 





Wherever fluid power is used— 
GARLOCK PACKINGS OF TEFLON* 





CHEVRON Packing made of Teflon 


*DuPont Trademark for TFE fluore 
{Registered Trademark 
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FRICTION AND WEAR-—enemies of top performance anywhere—can 
be held to the absolute minimum on all hydraulic and pneumatic 
applications if you specify Garlock CHEVRONf Packings, ““V”’ Rings, 
“O” Rings, or Molded Cups made with Teflon. 


CHEVRON PACKINGS of solid Teflon—or coated with Teflon 


close to “frictionless” as you'll find. First of all, Teflon has the lowest 


are as 


coefficient of friction of any solid material in use today. Moreover, the 
CHEVRON itself is designed to permit free operation with minimum 
friction at all pressures. Here’s how: with increasing pressures, 
CHEVRON packing rings tighten to prevent leakage. As pressures 
decline, the rings instantly ease off, permitting free operation of the 
rod, ram, or piston without leakage. This exclusive hinge-like con- 
struction (see illustration) lengthens packing life and, with proper 
initial adjustment of the gland, eliminates all further adjustments 
necessary to compensate for pressure variations. 


TEFLON “V” RINGS for higher pressures. Flexible enough to respond 
quickly to low gland and fluid pressures due to tapered ““V” design. 


“O” RING PACKINGS made completely of, or coated with, Teflon pro- 
vide exceptional anti-friction qualities on equipment where a round- 
bodied seal is required. And, to overcome the characteristic stiffness 
of solid Teflon rings, a new slotted Teflon ring is available to simplify 
installation in standard AN grooves. 


TEFLON-COATED CUPS —the first advance in cup design in thirty years. 
Garlock has perfected a technique whereby cups are coated with a 
thin layer of Teflon which then becomes an integral part of the cup. 
Teflon-coated cups reduce breakaway torque, running friction, and 
completely eliminate “squealing.” 


OTHER FINE ADVANTAGES of Teflon packings: Solid-Teflon is 
chemically inert, tough non-flammable, resilient, long wearing. It can 
be applied against all hydrocarbons and new synthetic hydraulic 
fluids at temperatures ranging from —100° F to +500° F. 


GET TOP EFFICIENCY through reduced friction and downtime. Discuss 
Garlock Teflon Packings with your local Garlock representative. He 
can recommend from the Garlock 2,000 . . . two thousand different 
styles of packings, gaskets, and seals for every need. Call him, or 
write for Catalogs AD-115 (CHEVRON Packings), AD-148 (“‘O” Ring 
Packings), and AD-145 (Molded Cups). 


THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


“V" Rings .. 


A BIG DIFFERENCE IN EFFICIENCY 


Exclusive hinge-like design adds to anti- 
friction feature of CHEVRON. 


. flexible, low friction seal at alli 


pressures. 


“O" Rings . . less friction where round-body 


seals are needed. 


om 


Teflon-coated Cups, reduce breakaway 
torque. 


For Prompt Service, contact one of our 30 sales offices and warehouses throughout the U.S. and Canada. 


ARLOC KH 


Vechanical Seals, 
istic Product 


, Gasket ~U l Seals, 
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Canadian Division: The Garlock Packing Co. of Canada Ltd, 


Plastics Division: United States Gasket Company 
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FILTER 


. 


Hydraulic control system of the Lodge & Shipley Powerturn 90 


Copymotic Lathe protected by a Purolator Micronic™ filter 


Designed for highly accurate control 
... fully protected by Purolator Filtration 


On a very successful automatic duplicating 
lathe, this hydraulic control system makes pos- 
sible both quick, simple operation and a high 
degree of sensitivity and accuracy. Reliable and 
uninterrupted operation of a system like this is 
dependent upon freedom from contaminants. 
rhat’s why the Lodge and Shipley Company, its 
fil- 


ters an integral part of their hydraulic system. 


manufacturer, made Purolator Micronic 


PURQLATOR 


PRODUCTS, INC. 
FIRST IN THE FIELD OF FILTERING” 


Rahway, New Jersey and Toronto, Ontario, Canada 


e 92 


on Time-Saver Card 


Purolator engineers recommended a standard 
filter from their stock of over 2000 models. It 
more than met the system’s special requirements. 

The controlled porosity of Purolator’s 
Micronic element evenly filters out contami- 
nant particles as small as .000039 inch. And 
because it’s made of plastic-impregnated cellu- 
lose, the Micronic element is not affected by 
high temperatures, water, or oil. 


Filtering information for product designers is avail- 
able in our 32 page “Filtration Manual for Product 
Designers”. Just enclose 25¢ to cover postage and 
handling. Address Dept. P5-726. 
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‘‘How do you know the packings will be compatible 
with that hydraulic fluid?”’ 




















\ 




















HOUGHTON | 


THE OMY 
COMPLETE LIME OF 


PACKINGS « FLUIDS 
fon ay 


of fluids. Since Houghton can offer you any type of INDUSTRIAL HYDRAULIC 
; svsvem 


manufacturer who designs, formulates and produces a// 
hydraulic ing in any material, the answer is completely unbiased 


"Vv" PACKINGS—a design plus! Houghton “V” packings of pregnated leather...or VIX-SYN homogeneous synthetic 
VIM leather and VIX-SY N homogeneous or fabricated rubber rubber U-Cups 

all have an identical stack height. This permits complete inter- CuPps—with pre-formed square shoulders, flared side walls, 
changeability, or mixing of “V's” within a set, without maintaining a pre-load on the lip. In VIM exclusive rubber 
engineering changes impregnated leather VIX-SYN fabricated synthetic rubber 
"Uu" PACKINGS—available in all standard sizes. Cross-section "O” RINGS—Houghton’s large stock and fast delivery make it 


meets JIC and AN Specifications. In VIM wax or rubber-in a preferred source for standard sizes. Specials on request 


For detailed information about Houghton s complete line of compatible hydraulic 
packings r our full family of hydraulic fluids—call your Houghton Man today 


Houghton & Co., 303 W. Lehigh Ave., Philadelphia 33, Penna 


Ready to give 
you on-the-job service 


... products of 
Philadelphia, Pa. « Chicago, lll. « Carrollton, Ga. Detroit, Mich. « San Francisco, Calif. « Toronto, Canada 
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USEFUL 





LITERATURE 


SWITCH DEVICES 


ro modern control 
2 lighted indicator 
m switch devices offer 
67 is in full 


allow quick 


comparison ol ope! itor 


ind switch units. Full 


n drawings and _ photo 
Additional technical data 
ting indication mounting 
vent. Micro Switch, Free 
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SELECTOR CHART 
bon wderi 


tabs indicate rime divi- 


motor ‘ mtrols 
tvpes 
contr 
catalog 
ring mistruc 
nplet listing 
tables Two 
ti Hart « He 
Hartford, C. 
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PLASTI-FLEX MATERIAL 
kor hin ind gaskets is evel 
to boiling oil. Will not 
vecome distorted, witl 


high torque loads. Material 


reterencet card coded 

identification of available 
Widths cut to customer 
Thre tandard dimensions 


from .001-.03”. The 
Viddle f 


ya 


py of publications 


reader service card 


RELIEF VALVES 


For systems where specific pres 
sure must be maintained. Piston 
closes off port in shearing manner, 
does not seat abruptly against valve 
vody. In pipe sizes 4-3” and suit- 
able to 500 psi. Depending on type, 
5 or 6 springs give complete pres- 
sure range. 16 page book contains 
valve flow curves and pressure, 


dimension charts 


Various valves 
pictured with descriptions. Part 
identification for screw and flange 
types Applic ations shown in pho- 
tos. The Fulflo Specialties Co., Inc., 
Blane heste r, ( hio 
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SPOOL VALVES FOR 
AIR CIRCUITS 


In 2, 3, or 4-way types, In sizes 
from %4-%4”. All bodies and opera- 
tors interchangeable within sizes 
Air operating pressure range from 
0-150 psi. Brochure gives spool 


variations ordering instructions 


Center spre id illustrates inte! 
changeable features. Three pages 
f installation data with dimen 
sional drawings. tables. Automatic 
Valve Co.. Farmin rton, Mich 
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AFTERDRYER SYSTEM 


Eliminates cooling towers, wate 
filtration 
chemicals. Besides removing mois 
ture from air lines, Mainliner takes 
ut dirt parti les as small as 3 
lec hnic il 
ispects ind applic itions shown in 
bulletin. Wilkerson Corp., Engle- 
wood, Col 
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pumps ind CXPCHsive 


microns ind oil Vapol 


HYDRAULIC DIRECTIONAL 
VALVES 


In both prote ted seat and dur- 
thle seal. Sealing lips of “U” cup 
seals are hvydrostatically balanced 


identical line pressure acts con- 


stantly on both inside and outside 
of cups during operating cycle. 
Positive mid-position shut-off is 
standard on hand-operated 3, 4- 
way types. Reference Book 39-6 
has model dimensional 
drawings, charts for all types. Com 


phi tos. 


plete page of parts description. Ca- 
pacity, piston speed, and flow 
charts. Many application photos 
Homestead Valve Mfg. Co., Cora 
opolis, Pa 
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FORGED STEEL UNIONS 


For high pressure and high tem- 
Model photos, 


dimensional tables, and dimensional 


perature service. 


cutaway ‘drawings for screw-end, 
socket-welding types; tongue ind 
groove flange unions, O-ring flange 
unions; orifice, tab orifice, insulat- 
ing, and clamp-ring unions. Bull 
tin U-2-58. H. K. Porter Co., In 
Roselle, N. J 
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HYDRAULIC MANIFOLDS 


Featuring building 
block parts, return & drain lines 
threadless port connections El 


standard 


nates major piping requirements 
pipe thread ports, layout engineer 
ing, leakage. Block panel shown in 
exploded diagram with parts de 
scribed in detail. Parts ordering 
instructions plus subplat ind in 
sert data. Petch Manufacturing Ci 
Alpe na, Mic h 
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MANOMETERS 


Principles, terminology in mano 
mete! application. Various types 
described. Applications shown wit] 
working diagrams. Conversion ta- 
bles for manometer fluids are giv 
Dynametrics Corp Burlineti 
\lass 
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Continued on page 62 
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Hey, Herman... Snap-Tite valved 
couplings come in big sizes too! 


There’s a size and type to handle almost anything that flows 


Snap-Tite can provide the right size valved coupling for most any use .. . with 


quick off-on action wherever coupling or shut-off is required. 
“H”’ series valved couplings for high pressure applications. High resistance to 


TO USE SNAP-TITE 


VALVED COUPLING heavy line surge. Sizes from 14” through 6”. Larger sizes on special order. 
° ; “IH” series valved couplings for greater impact in air lines. 14” through 14”. 
“E” series valved couplings for vacuum and very low pressure. Recommende d 
for gravity flow. Sizes from 14” to 6”. Larger sizes on special order. 
“T” series valved couplings for hard to handle fluids. The only valved quick 
disconnect couplings now on the market for fluid temperatures from —40°I 
to +400°F. Sizes from 14” through 3”, 


Snap-Tite valved couplings are available with two-way or one-way automatic ling 


shut-off. They are normally furnished in alloy steel. Also available in brass, 


aluminum, or stainless steel with a variety of finishes. 


* 





Write for Snap Tite Catalog No 58 
for more intormation on Snap Tite oO 


UNION CITY 1, PA 
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Typical Control Functions 
solved by AIR CIRCUITRY 





@ The H-5 RELAYAIR Valve, one of many 
Westinghouse Air Circuitry Components, ts 
a pilot operated, directional control valve. It 
may be normally open or normally closed, 
depending upon port connections. 

Various spring settings provide operating 
pressures from 3 to 150 psi. An easily re- 
movable pipe bracket permits removal of 
valve without disturbing pipe connections. 


Envelope size: 7 73 4%” 
nveiope Size. i % Rive ASM 


Maximum supply pressure 200 psi. 


Typical Applications—in addition to the illustrated 
functions, this highly versatile valve has been 
and can be used in all conceivable types oft au 
circuits. Some of these are as follows: cycling 
operations, safety interlocks, low pressure 
alarm signals, emergency cut-off of power, 
emergency brake applications, remote con 
trol station relays, sequence control timing, 
and many many others 

If you have a control problem, let us know 
about it. It can probably be solved with Air 
Circuitry. For more information, ask for 


Catalog A5-81.01 


What is air circuitry? 


This is the Westinghouse term for application 
of pneumatic control systems to industrial 


production operations. Safe, economical, 
precise Air Circuitry is now being used to 
solve the most rigorous and complex control 
problems in industry. Westinghouse Au 
Brake has pioneered the application and de- 
velopment of air control for more than 80 
years. Today our engineers can design an air 
circuit which will help you boost production 


and cut costs in your plant or shop. 


- a Omg 
a ; 
. ® SPRING TO SUIT 


1. RELAY—To increase flow or 
pressure in an air circuit. An air 
signal directed to line “A” overcomes 
a spring opposed diaphragm to con- 
nect line “B” to line “C.” Various 
spring values determine operating 
pressure, 


A . - 
© SPRING 


2. TIME DELAY—To provide auto- 
matic power unloading. Air signal 
pressure in line “A” flows through the 
device to line “C” to perform specified 
operation. A check valve with choke 
and a volume provides a time delay 
by requiring a predetermined pres- 
sure be built up before line “C” is 
vented to atmosphere. 


“8 . 
© SPRIN 


3. LOCK-UP—To provide a hold-in 
feature. Air signal in line “A” con- 
“B” to line “C.” Air from 
through a shuttle valve, 


nects line 
line “C,” 
holds this connection when signal air 


is vented. 


. - 
4, CRISSCROSS INTERLOCK - 

fo prevent energizing one line be- 
fore another is vented. With lines “A” 
and “B” energized with air pressure, 
line “D” is vented to atmosphere. 
Line “D” cannot be energized until 
line “B” 
true when lines “C” and “D” are 


is vented. The converse is 


energized. 


& SPRIN T 
5.SEQUENCE INTERLOCK—To 
insure one function is performed be 
fore another is initiated. Line “A” 
must be energized to a predetermined 
pressure before line “B” can pass air 
to the next function 


See the Yellow Pages under Cylinders for the Name of Your Local Distributor 


WESTINGHOUSE AIR BRAKE COMPANY 





(x) 
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PRESSURE GAUGES 

In dial sizes from 2-24”, 
sures from 30” vacuum or a few 
ounces to 100,000 psi. Catalog 300 
B has 112 pages of product de- 
scriptions, specifications, standard 
graduation tables, dimensional dia- 
grams, and tables. Complete index 
by catalog number in back of book. 
Ashcroft Gauges, Manning, Max- 
well ¢ Moore, Inc., Stratford 
Conn. 
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SERVO VALVES 


Are effective in closed-loop sys- 
tems to control load acceleration. 
May be used directly as force trans- 
ducers or pressure regulators. Cat- 
alog 150 features schematic dia- 
gram, detailed photo, 
definitive 


cutaway 
performance curves. 
Lists glossary of pressure control 
servo control terminology, specific 
data on valve droop and its rela 
tionship to valve design. Moog 
Servocontrols, East Aurora, N. Y 
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FASTENER-FIT PROBLEMS 


Solved quickly with easy-to-use 
checklist. Seven common fit prob- 
lems presented with symptoms 
possible causes, methods of detec 
tion, and accuracy readings for 
detection instruments. Form 2422 
is pocket size. Standard Pressed 
Steel Co., Jenkintown, Pa 


Circle 412 on Time-Saver Card 


TEMPERATURE 
MEASUREMENT 


Two temperature measurement 
systems outlined in data sheets 


UTB 101, UTD 102. Uni Temp B 


Uni-Temp P designed on “building 


block” principle for purchasing in- 
dividual components or packaged 
svstem. Systems cover 320 to 
12000 F 

temperature 


range using resistance 


Sheets 
show schematic drawings of svs 


transducers. 


tems, present selection chart, di 
Model de 
scriptions and prices given. Cardi- 
nal Instrumentation, Los Angeles 
Calif 
Circle 413 on Time-Saver Card 
Continued on page 64 


mensional drawings 


APPLIED HYDRAULICS & PNEUMATICS 





VOLUME (cv. in./min) 


¥ 


& 
~ 
z 

. 

2 





600 cu. in. min. 
at 100 p.s.i. 









































| 80 cu. in./min. 
at 1000 p.s.i. 
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@ LIGHTWEIGHT, TWO-STAGE “POWER PACKAGE” 
@ WT. ONLY 45 LBS., 1034” x 125s”, 1742” HIGH 


The amazing, new OTC “Vanguard” hydraulic pump- 
ing unit is a quiet-operating, precision-built, two-stage 
hydraulic pump, driven by a universal motor, and con- 
sisting of a gear pump for the low pressure stage and 
a five-cylinder, axial-piston pump (which is super- 
charged by the gear pump) for the high pressure stage. 
All wearing parts are made of finest tool steel, heat- 
treated and ground and lapped to assure efficiency and 
long life. 

A variety of valves, controls and accessories are avail- 
able and are easily mounted to meet your particular 
requirements. 

Here is a power package that might well revolutionize 
much of tomorrow’s designing in high pressure. Your 
interest, in reading this far, is well founded! 


For bulletin and complete information, write: 
PRECISION HYDRAULICS DIVISION 


OWATONNA TOOL COMPANY 


710 N. Cedar Street, Owatonna, Minnesota 
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Offered 
you... 


... by the world’s 
largest builders 

of hydraulic jacks 
PRECISION-ENGINEERED 


PRECISION-MACHINED INDUSTRIAL 
HYDRAULIC EQUIPMENT 


eeeeneeeeeeeeeeeeeeeeeeeee 
Low Cost, 


for Agricultural or Light 
Industrial Equipment 






Stroke 24% Maximum 
Operating Pressure 
1500 PSI Fluid 
Capacity one 

vallon with tank 2/3 
full Weight 22 

Ibs Overall 
Height 21 Handle 
Length 20” overall. 17/2 
pe handle Mounted 


is Jou require 


Function as 
both pumps and 
motors 

e— = Forced lubri- 
cation and 
internal bleeding 
provide axial balance 
and eliminate high 
pressures against oil seals 
. Rotation in either 






» amamee 







PF direction Heavy-duty 
roller bearing . Small 
cube space . 8, 17, 25 GPM 


at 1000 PSI 





Gear type, constant 
displacement. 


Control Valves 


vil 











passages Close 

i ned, high tensile illoy body 
castings 2 types of action 
Spring ce itered, ball 
detent hold 


Large 


Hardened ground 


Pressure relief 
valve Hardened 
seat insert for long life 
f zineer J ingenuity n design- 
"g and manufacturing hydraulic 
systems and assemblies to your 


own exacting specification 


Please write to 
4 one HEIN-WERNER 
eT CORPORATION 
; ‘ Wovkesha 4, Wisconsin 
53 on Time-Saver Card 
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SERVO VALVES 


Incorporate unique flow sensing 
design principle, are adaptable to 
production in many sizes. Has 4- 
way slide type power cutput stage 
and balanced hydraulic intermedi- 
ite Stage Flow meter feedback 
loop makes valve virtually insensi- 
tive to variations in supply, back 
ind load pressure, temperature and 
dirt. Gives high frequency re 
Technical Bulletin 5SO1A 


presents performance charts and 


sp ise 


dimensional diagrams, and specifi- 

cations. Pesco Products Division 

Bor 1 irne? Corp Bedford Ohio 
Circle 414 on Time-Saver Card 


FLEXIBLE METAL HOSE 


Industrial applic ations of flexible 
metal hose prepared on spec ialized 
basis. Individual folders cover par 
ticular industries, specific produc’s 
Bulletins and « ngimneering data sue- 
gest use conditions for hose, bel 
lows ducts issemblies { S 
Flexible Tubing Co.. Bartlett, Ill 
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STAINLESS STEEL 
STRAINERS 


For high temperature and pres 
sure, corrosion, as an in-line fitting 
in liquid lines. Type 316 stainless 
steel for body cap gasket, screen 
SSY Strainer for pipe sizes from 
2.2 pressures to 3000 psi and 
temperatures to 1200 F. Pressure, 
temperature tables, price list ac- 
cording to size in Bulletin SS-143. 
Strong Carlisle & Hammond, 
Conneaut, Ohio 
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METERING PUMPS 


Have controlled capacity tor lab 
ind industry uses. Both plunger 
ind diaphr igm-type operating on 
reciprocating action of positive- 
displacement plunger. Diaphragm 
tvpe has hydraulically-balanced 
Teflon diaphragm between plunger 
and liquid ind iS used for more 
corrosive services. Full details of 
6 models of CC pumps given in 
Bulletin MP-29. Clark-Cooper Co 
Palmyra. N. ] 
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ELECTRIC MOTORS 


For hydraulic pump drives. All 
models have aluminum castings 
absolute dynamic balance, baked 
enamel finish, lifetime lubricated 
ball bearings. Eight-page booklet 
has model photos, descriptions, ap 
plication suggestions. Reuland Elec- 
tric Co., Howell, Mich., and 
Alhambra, Calif 
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SOLENOID VALVES 


Of bronze and stainless steel con 
struction, for use to 10,000 psi and 
temperatures from 300 to 590 I 


Catalog 444 gives detailed sveci 





cations, performance data, specifi 
application information and 
tional features. Cutaway drawi 
identify parts and illustrate opera 
tion. Prices given. 36 pages. Ath 
matic Valve Co., Inc 
Ind 
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PNEUMATIC CONTROL 
VALVES 


Are flexible. versatile corros 
resistant. In 7 standard spool types 
for many control applications, each 
designed for short stroke service 
with fast reaction, to 9 msec. under 
load. Photos of valve types with 
Catal yw §-59 
illustrates, describes spool types 
List of distributors given. Beckett- 
Harcum Co., In Wilmingion 
Ohio 
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dimension charts 


SUMP FILTERS 


Feature hi-flow design 
maintenance, five sizes to 50 gpm 
3000 Series described on leaflet 
giving parts ordering list, engines 


simpl 


ing data, installation diagrams 
General Filters, Inc.. Novi, Micl 
Circle 421 on Time-Saver Card 
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AIRLINE 


throughout the entire pattern of the air stream to lubricate the working parts of 


‘ air-powered tools, cylinders, valves and other pneumatic devices. 


LUBRICATOR 


VENTURI 
HEAD 


SECTION 


POROUS FEEDER 
ELEMENT 







AIR 
INLET - SPRAY MIST 
—_———— 4 —— 

: wet TO AIR TOOLS 
PORT 





ADJUSTING 
NUT NUT 
OlL > TRANSPARENT 
FEEDER TUBE 
TRANSPARENT 
bowl DRAIN 
RESERVOIR 


COCK 


Ilustrates the operation of the 
ARROW “patented” 


tamper- proof Lubricator. 


two-stage, 


PROTECT YOUR 





Complete Conditioning and 
Control of Compressed Air 
Prolongs Service Life, Re- 
duces Maintenance and Re- 
pair of Air-Powered Tools, 
Cylinders, Valves and Other 
Pneumatic Equipment. 





By PRE-DIVIDING or breaking up the oil in the first stage before completely 


atomizing the Lubricant in the second stage. The Spray Mist is then carried along 


PNEUMATIC EQUIPMENT 





, INC. 


sie ORS 

























Compressed air from the drop line enters the Lubricator to Venturi section 
of the Lubricator Head where the porous feeder element protrudes into 


the Air Stream. 


Small ports in front of the porous feeder permits air pressure transfer on 
the oil surface in the bowl reservoir. The pressure differential created by 
the Venturi forces the oil to rise in the transparent feeder tube, into and 
through the porous feeder element which PRE-DIVIDES the Lubricant in 


this first stage, into minute particles of oil. 


The Lubricant now finely divided and saturating the porous feeder ele- 
ment, is now easily and most efficiently atomized from the feeder ele- 
ment, at this second stage, by the action of the Venturi on the compressed 


air passing through the Lubricator Head. 


The two-stage method incorporated in the ARROW LUBRICATOR insures 


a fine spray mist for wider ranges of AIR FLOWS at lower pressure drops. 


Simplicity of design with only one tamper-proof adjustment provides for 


most efficient, low-cost operation. 


the most Efficient and Complete 
AUTOPNEUMATIC CONTROL 


By Aww 


A choice of fine or coarse grade porous Bronze Feeder Wick as required 
for lubricant or application. A choice of Hand Filling Type Lubricator or 
a Pressure Filling Type with Button Head Fitting or the ARROW . . . New 
Fully Automatic Filling Type which with the Automatic Drain Trap makes 






Autopneumatic Control completely automatic, eliminating all hand or 






manual servicing. 






Many Types and Models of Single Units and Units in 
Combination Assemblies to Meet Specific Requirements. 


PIPE LINE SIZES— 


Vg lame Hg em Vig fmm Yi“ 











and 1” N.P.T. 


Catalog and Engineering Data Sent on Request. 






1934 5. KOSTNER AVE. 
CHICAGO 23, ILL. 
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LITERATURE 
are TEMPERATURE CONTROLS 


Thermoswitch Units are strut- 





FLOW DIVIDERS and-tube type thermostats for fast 
Bulletin G-3 describes 11 models response, close control, vibration 
ith recommended flow rates. Pos resistance, high sensitivity. Bro- 
ble to control flow out either out chure MC-177 gives operating 

let by 95% of input. Pressure drop specifications, available modifica- 
ried through valve to suit circuit tions. Models pictured with di- 

equirements. Both FP and FG mensional diagrams, temperature 
es } exte illy adjustable ori ranges. Three types of units de 





BHEW 


Hydraulic Cylinders 


@ Basic Designs e Specific Adaptations 
e@ Superior Quality e@ Application Engineering 


BHEW SINGLE-ACTING GENERAL-PURPOSE CYLINDERS (1500 PsI 
DISPLACEMENT RAM STYLE SERIES) are designed around 
standard components but custom-built to suit your application. 
[They're available in a variety of mountings (pin eye is standard 
with adjustable or non-adjustable rod ends, with or without 
rod ends 


@ Self-adjusting ‘‘U"’ cup seal on pistons e Self-adjusting rod wipers 

e Honed steel barrel, high-tensile, hard chrome-plated rod ends e 

Packings available for extreme high and low temperatures and most 
n-inflammable fluids 


Production parts save you money, do the job better! BHEW 
basic cylinders can easily be modified to fit your specific prod- 
uct applications. You benefit from production economies; 
you get custom-built cylinders. 
Let’s discuss your design and application problems — 
FREE! 


, Write today for Hydra Cylinder Engineering Reference 
7 sta 8 dime a! basic designs for general and 


= pecial-p e double-acting cylinders. SAVE TIME 


BENTON HARBOR ENGINEERING WORKS, INC. 


622 Langley Avenue St. Joseph, Michigan 
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fices. Brand Hydraulics, Omaha, 





scribed—medium and high temper- 
ature, corrosion resistant units 
with special section on protective 
wells. Back page lists special fea- 
tures. Fenwal Incorporated, Ash 
land, Mass. 
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F-R LUBRICANTS 


For air compressors are explo- 
sion-safe. Included in 4-page folder 
are test comparison results of 
Houghto-Safe 1120 fluid vs. pe 
troleum compressor oils, Tabula- 
tion of typical H-S 1120 physical 
characteristics plus sheet of change- 
over aids with step-by-step con 
version procedure E. F. Houghton 
& Co., Philade!phia, Pa 

Circle 424 on Time-Saver Card 


TUBING 


For product design and fabrica- 
tion. Offers close tolerances, sav 
ings in machining time and stock 
Tubing in straight, taper, or special 
configurations. Bulletin SP-1 shows 
product uses with application 
photos. Application data in easy- 
te-read_ tables. Tube Reducing 
Corp., Wallington, N. J 
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BELLOWS SEALS 


Incorporate welded metallic bel 
lows replacing spring and elasto 
meric packing in standard me 
chanical seals. For ambient tem- 
peratures 1500 F to —425 F. For 
pressures to 1000 psi from either 
specified direction. Can be de 
signed for 2000 psi. Bulletin ASO] 
shows products in photos, cross 
section drawings. Table gives di- 
mensions for all sizes. Method of 
seal identification explained. Sealol 
Corp., Providence, R. I 
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BEACH OR 
MOUNTAINS? 
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Big switch to premium hydraulic oils proves 
performance repays extra initial cost 


Seminars all over the country have caused many 
manufacturers to switch to premium grade hydraulic 
oil as their most economical choice. With a premium 
rade product, like Texaco Regal Oil R&O, they get 
positive hydraulic action, lower replacement and 
maintenance costs, greater overall dependability 


advantages which more than compensate for the 






extra initial cost 

\ premium grade hydraulic oil is designed to 
pick up where straight mineral oils fall short. For 
example, Texaco Regal Oil R&O is inhibited against 
rust and oxidation. That means no rust particles or 
sludge to clog tiny orifices and bring production to 
a halt. Parts life is extended; fewer replacements are 
needed. And you can make significant savings in 
manhours, because Texaco Regal Oil R&O gives 
longer intervals between scheduled overhauls. 

You get fewer rejects, too, because Texaco Regal 
Oil R&O is fortified against foaming, so hydraulic 


action stays dependably steady and uniform. 





You can get more facts on Texaco Regal Oil R&O 





by calling the nearest of the more than 2,000 Texaco 
Distributing plants 
Or, write to Texaco Inc., 135 East 42nd Street, 


New York 17, N. Y., Dept. H-H-22. 




















LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
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What's new in components? Are straight threads the 
solution to leakage problems? When can we get full 
pressure drop data Jor valves? These are a feu of 
the questions discussed during a two-day forum by 
designers and users of hydraulic fabricating ma- 
chinery. Sponsored by Vickers, Inc., more than 100 
engineers participated, This special APPLIED HYDRAU- 
LICS & PNEUMATICS article reports in detail the discus- 


sion of each question. 


DIRECTIONAL CONTROL VALVES 


e When can we get published pressure drops 
on valves? 

Many designers say they have need for this in- 
formation. What form should this information be in? 
With several variables affecting pressure drop, com- 
plete curves on each valve if prepared — would 







Hydraulics 
Pneumatics 
JUNE 1959 


abricating 
achinery 
orum 


create many additional catalog sheets. Would they 
be used enough to warrant their preparation? As a 
step toward providing this information in a simple 
form without adding “more paper,” Art Van Wormer 
of Vickers suggested that pressure drop through a 
valve in its various positions could be shown on the 
present valve installation drawing. These Ap’s would 
be shown along with the JIC symbol. Here’s an 


example: 


























4 A so 
Figures show Ap at nominal 
valve rating. Oil at JOOSSU 
Ap varies directly with square 
~/ flow 
/4@ Pp Tr 46 
6 








Whether or not this suggestion will be followed 
depends on response from circuit designers. Would 


this information be of value to you? 
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@ How about putting a 4-way solenoid valve 
with l-inch ports on the market? 

A study of use of 
valves leads to the 


The answer here is economics. 


available 144 inch and *%4 inch 
conclusion that the addition of a 1 inch valve to the 
It was suggested that using l 


inch valve would 


line would not pay. 


inch taps in the sub-plate of a “4 


unswer the need for this intermediate valve size. 


@ Can't we get a 4-way valve which won't have 


any seepage past closed ports? 
No, not even with the best of manufacturing toler- 
mes on a spool valve Present valves are very good. 


For example, a *4 inch, 4-way 20 gpm, 3000 psi valve 





Rolnick, AH&P 


KEYNOTE SPEAKER at the forum, Paul 
editor, described progress in designing systems since 
1950. From the results of a survey among fabricating 
machinery designers, he reported what they want to 
improve their designs during the 1960's. 


will pass less than 2 per cent of its rated flow when 


centered in closed position. 
On jobs this amount of oil can cause unde- 


sirable cylinder movement, pilot operated check valves 


w he re 


or shuttle valves inserted between the 4-way and cylin- 


der will lock the cylinder’s position. 


@ Fast shifting of pilot operated valves creates 
shock. How can this be reduced? 

Uncontrolled deceleration and decompression were 
pointed to as the major shock. Possible 
in accumulator to absorb the shock, tapered 


causes of 
fh Aes are 


lands or a dashpot to control oil flow. 


@ Will better deceleration valves be available? 
Yes, a 
action trom 
(a) Set relief valve no higher than required. 
(b) Use 


{c) Properly 
It was emphasized that the mass being decelerated 


new valve is being introduced. To get best 


a meter-out deceleration valve: 


proper cam contour, 


bias the valve. 


generates pressures far greater than pressures de- 


veloped by the pump and the differential action of the 


actuating cylinde 


@ New safety circuit 

A new 4-way solenoid controlled spring off-set valve 
having a limit switch mounted in the end cover is 
now available. In a discussion of safety circuits for 
injection molding machines, Bernie Olmsted of Pack- 
age Machinery Company described how this valve, 
using the switch to monitor solenoid position, offers a 
real solution to the fail-safe problems confronting ma- 


chine designers. 


FLUIDS 

Dick Leslie, supervisor of Fluid Laboratories at 
Vickers gave a paper on F-R fluids. He said estimates 
for potential use of fire-resistant fluids run as high 
as 15 to 20 per cent of industrial applications. On the 
plus side for installation of F-R fluids are savings in 
fire insurance and possible savings in property re- 
sulting from fire protection. On the debit side are 
increased fluid and W hic h fluid 
to select requires a study of these points: 

l. Its fire-resistance. 
2. Fluid compatibility with system component ma- 


costs maintenance. 


terials. 

3. System operating characteristics. 

1. Leakage rate. 

5. Fluids effect on operation and maintenance of 

system’s pumps, valves, etc. 

There’s need for a proper test of fire-resistance, a 
seal material which will perform well with all types 
of fluids and a means of protecting reservoirs against 
rust. Stainless steel reservoirs were suggested. High 
initial being offset by elimination of damage 
caused by rust and paint. (Heat transfer coefficient 
of stainless is 1 that of steel. This could result in 
not enough dissipation of heat.) While Teflon was 
pointed to as a seal material that is unaffected by 
any of the fluids over their usable temperature range, 
its cold flow properties and limited elasticity were 
pointed to as limiting its application. 

Since F-R fluids have a higher specific gravity 
than petroleum oils, Leslie emphasized importance 
of pump inlet conditions. Without extra care, pumps 


cost 


will cavitate. 

Evaluating effect of F-R fluids on pump life is dif- 
ficult. Test results are erratic. The component manu- 
facturer hesitates to gather data on fluid performance. 
It's expensive and data can be quickly invalidated 


by fluid formulation changes. 


@ What do we do to adapt present systems for 
water-glycol F-R fluids? 
Answering this question, Ford Motor’s Tony Him- 


melspach offered these suggestions: 


1. Don’t mix different fluids. 

2. Hold temperature to 120° F. 

3. Drain original fluid; clean thoroughly; flush 
with new fluid; drain and refill. 


1. Develop a monthly fluid checking system. 

Himmelspach strongly recommended removal of suc- 
tion filters to prevent pump starvation. In his plant, 
suction filters are for the first six weeks of 
machine operation to remove any “chips, nuts, and 
bolts” which may have been left in. 


used 
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What do designers of 
fabricating machinery 
need to improve their designs? 


APPLIED HYDRAULICS & PNEUMATICS re- 
cently surveyed 60 engineers in this field. Here's 
what they say is needed. 


1. Larger volume pressure compensated pumps 
for pressures in excess of 3000 psi. 


2. Larger prefill check valves. 


w 


. Better deceleration valves. 


4. Components to handle 5000 psi and 100 gpm 
or more. 


5. A flexible manifold. 
6. Dimensional and temperature standardization. 


7. Acceptance of a straight thread port seal. 











Hugh Eldred of E. F. Houghton said a water gly- 
col fluid with vapor phase inhibitor was now on test 
in the field. A successful inhibitor would reduce for- 
mation of rust. 

Shell’s R. T. Holmes said that F-R fluids have 
greater detergent action which makes the use of 
magnets in a reservoir quite helpful. Obviously, where 
F-R fluids are used, you need better than the usual 
housekeeping. 


@ What's the permissible water content by per- 
centage in hydraulic oils? 

You won't get a specific answer to this one. Some 
systems have operated properly with a startling amount 
of water found in the oil reservoir. Where parts are 
submerged in the oil, a rust inhibitor protects them. 
Turbine oils are formulated to be stable in water. 
Design note: design system so oil in tank is quiescent 


and water drops out. 


FLOW CONTROL VALVES 


@ What can be done to keep flow control valves 
from hunting? 

In meter-out or bleed-off circuits, the valve position 
is more stable than with meter-in circuits. That's be- 
cause fluid leaving the throttle isn’t subject to a 
varying pressure. 

Valve setting hunts because the compensator is a 
floating element. There is a time lag for it to seek 
its position. To minimize this time lag: 

1. Put flow control close to cylinder. 

2. Use a back pressure valve in rod end line to 

reduce pressure range on flow control. 

3. Avoid any mechanical bind on the compensator 
mount properly, use clean oil. 
1. Stroke adjustment is available to limit compen- 


sator travel. 


e Can feed control dials be calibrated to in- 
clude actual rate of feed? 

Yes, but it’s not too practical, because it would have 
to be done for each machine. The recently introduced 
temperature compensated flow control is found to main- 
tain flows with a variation of 2 to 3 per cent as tem- 
perature varies from 90 to 160° F. 


June, 1959 


Use of electric motor operated flow control valves 
was described in a paper given by Harrison Munro 
of Pines Engineering. He described the design of a 
machine which bends large diameter thin wall tubing. 
Because the customer didn’t want any hose to the 
control stand, the flow control valves had to be re 
motely controlled. A motor signalled by a cam opel 
ated potentiometer can rotate a *4 inch flow control 
from full open to full close in 14 sec. Dynamic brak 
ing is needed to prevent override due to inertia. 


PRESSURE CONTROL VALVES 


e@ Is there a pressure reducing valve which will 
give instantaneous and non-fluctuating second- 
ary pressure? 

Ken Davey of Ford discussed the need for this 
requirement on welding machines. Quality of weld 
depends on proper weld pressure. One possible fix 
which was offered was to arrange a bleed off from 
the secondary port through a needle valve. This would 
allow spool to go up to secondary setting and stay 
there. 


@ Can venting and deventing a relief valve be 
speeded up? 

There’s a time delay for the pump to come back on 
pressure when the vent line is closed. To speed this 
action, a restriction in the vent line was suggested. 
Bob Shartle of Vickers said a better way to rapidly 
devent is to blow the valve closed with pressure. 


@ What's the cause of relief valve chatter under 
high pressure? 

High oil velocity through an orifice particularly 
when poppet is slightly out of round will cause chatter. 


SERVOS 


“Analyzing your need for an electro-hydraulic con- 
trol system” was the title of a paper presented by Ray 
Spen el! of Vic kers. W ith slides he defined closed and 
open loop servos. He emphasized advantages of flexi 
bility, accuracy and control of dynamics and listed 
the basic steps in design of equipment for servos 


Continued on page 106 





FORUM MODERATORS Robert J. Erskine, supervisor of 
engineering, The Wean Engineering Co., and Fred Dahl 
man, development associate, Corning Glass Works 


guided the discussions. 








6500 TON PRESS is making work pieces typical 


aircraft requirements 


of 


A 


CONTROL PANEL includes the roller cam-follower riding 
on an adjustable flexible steel strip cam which controls 
the pressure regulating valve on the discharge side of 
the cushion cylinder. 





Press—wupper boi/ster 


Ye Fy 
Lominated // 4 
rubber <% 
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Piston 


Pressure 
reguioting 
vo/ve 


Hydraulic 
cylinder 


Press-lower bed 











MARFORM PROCESS INSTALLATION showing the ar- 
rangements of press components. 


Cam controls pressure on press 


Baldwir 


e@ W. L. GOVAN, Loewy Hydropress v. of 


Har ( Vew York, N.Y 


Press design features: 
... cam adjusted pressure control 
. . « multi-motor speed control 


for rubber pad process. 


pee a thick rubber forming pad instead of a 
steel female die, the Marform process developed by 
The Martin Company of Baltimore, Maryland, adds 
precisely controlled hydraulic blank holder cushion 
pressure to form and draw parts of various shapes 
and materials. Presses for this process are designed 
and manufactured by Loewy-Hydropress Division of 
the Baldwin-Lima-Hamilton Corporation working 
closely with the Martin engineers. 

Combining the economy of the Guerin single action 
rubber pad method with the deep-drawing ability of 
a double action steel die tooling set-up, this press is 
ideal for forming parts of complex shape where sur- 


face finish is critical. 
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PRESS ACTUATION CIRCUITRY shows how 4-way valves regulate flow to press rams and cushion. Speed regulation 
flexibility is indicated by the multi-pump complex 


blank holder plate 


[he rubber pad is contained in a forged container two-way balanced directional valve \ 4d-way valve 
ring mounted under the moving crosshead above the connected to system pressure 2800 psi maximum 
blank. Pad pressure depends on the cushion resistance actuates the rubber pad ram. 
which is controlled by a remote-control pressure relief Complete flexibility of speed control is assured 


valve, cam follower operated. The cam, carried on a through the use of five variable displ 


wwement pumps 
carriage on the control panel, is an adjustable cor driven by three double-ended electric motors. Two 
tour strip, manually adjusted, and actuated by move pumps can be by-passed completely and all pumps 
ment of the blank holder cushion. Control of the can be operated at reduced discharge by handwhei 
cushion pressure regulates the forming radii between control. A sixth pump of constant displacement sup 


} 


the flange and the cup shape of the blank over a wide plies pilot pressure (2 


250 psi) to the directional valves 
range if sizes and thicknesses. whil maintaining All five main pumps acting on o two side evlinders 
i uniform wall ire used for rapid advance of the rubber pad. Power 

Cushion upward vement is ob ned by a jack ! ll four side evlinders thre of the pumps pre 


ram controlled by a solenoid-controlled, pilot-operated 
| | 
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_rorminc Design ideas from a large 
hydraulic stretch-forming machine 


e By Cc. E. BLANCHARD, Chief Engineer Sheridan-Gray, Inc., Torrance, Calif 
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ss - Power unit for 
clamping cylinder 


° 
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a 
Tension cy¥lineeo—— = 


ie ¥ 


- 
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TWO SEPARATE pumping units supply power for stretch forming airplane wings. Hydraulic jaws require 7500 psi to 
rip the sheet. Clamping cylinders need 5000 psi J 


D'! to high forces, maneuverability, and accuracy sections are stretch-formed by gripping the edges 
required, the hydraulic circuit for a large stretch and forcing a forming die into the sheet. Clamping 


forming machine calls for some unusual circuitry. cylinders isolate the portion of the wing being stretched 
The requirements include from the section that extends out from the machine. 


Forming requires 600 tons and clamping, 2400 tons. 
|. Accurate cylinder synchronization 


Ext ly bial The stretch-forming machine consists of a 2400-ton 
ft ig yressures . . . ° ao 
_ — wee hydraulic press floating on a vertical die table. To 
eco ressiol . S . . 
‘Sie : evenly distribute the stretching force, four cylinders 


L. Continuous micronic filtration : . " 
are mounted on each side of the sheet. Each cylinder 


» Continuous oil cooling . - . " . . ~ 

aoe OF - has a pull of 150-tons. A single cylinder with a 465- 

“ean high pressures . ° ° ° 

ton lift capacity raises the die table into the sheet. 

lo eliminate the joint where an airplane wing bends Four 600-ton cylinders (one in each corner), attach 
upw ird to form the ihe ct il ingle the entire wing the ove rhead ( lamping head to the die table. 

racle mk cone piece It = made ol longitudinal se( The tension cevlinders are positioned by electrohy- 


ti 0-ft lon 16-ft wide and ™,-in thick. Thess draulic servo valves. 
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SEALING—At these pressures, leak pre- SYNCHRONIZING—The upper clamping power unit, mounted on 
vention is a serious problem. All pressure the structure, supplies fluid to all four vertical cylinders simultane- 
lines are welded and _ special piloted ously. Their piston rods must serve as guides because there are no 
flanges are used at the cylinder ports. external guide posts. For this reason it is important to divide the 
Flared tubing is used with stainless steel flow equally. To do this flow is directed through four fluid motors 
fittings welded to special manifold blocks whose shafts are mechanically connected through two, 1:1 gear 
Spring-loaded V-ring packing is used for boxes. A shaft connects the two gear boxes. At the end of the 
the piston rod glands. Additonal rings are upstroke on each cycle, the motors are bypassed and the cylinders 
added when the packing seats itself. bottomed out. This overcomes the slight difference in slip rate 
through the motors which would accumulate with each cycle and 

bind the piston rods. Pressure in this circuit is 5000 psi 





DECOMPRESSION—To avoid Set to meter high 
mechanical damage and noise pressure during 
when releasing the clamping com, { 
head, a simple decompression 
circuit is used. At the end of 
the clamping stroke the 5000 
psi relief valve is vented, and 
the pump unloads to tank. 
The 3-position, 4-way, sole- 
noid valve shifts and allows 
500 psi to open a pilot check 
valve. Oil from the cylinders 
is bled off to the tank through 
a needie valve. After a set 
time delay, the 4-way valve 
shifts and opens another pilot 
check valve allowing free flow 

back to the tank. No decom | 7o bottom-out 
pression is used on the 7500- ose 
psi jaw gripping cylinders be 
cause of their small bore and 
stroke 





































































































FILTERING—An _ independent 
filtering system is used on 
each of the power units 
Pumps continually circulate Decompression 
oil through 4 to 5-micron fil 
ers and back to the tank. The Set at 5000 ps/ 
system is flushed through the ; 
filters for 24 hours before the 


initial operation of the ma ; Py Wiad 


chine 






































HIGH PRESSURE—To save space, 5000 psi is used for clamping OIL COOLING—In the power unit shown 
cylinders and 7500 psi in the jaw gripping cylinders. The tension oil from the low-pressure relief valve 
and die table cylinders operate at 2000 psi. Two completely separate passes through a heat exchanger for cool 
circuits and power units are used. The circuit shown supplies oil at ing. The power unit that develops 7500 
500 psi to the clamping cylinders. The other circuit supplies the psi uses a separate centrifugal pump to 
tension and table cylinders and has a small ('4-gpm, 7500-psi) circulate oil from the tank through the 
pump for the jaw gripping cylinders. The jaws close at low pressure coolers and filters back to the tank. A 
and then sequence to high pressure for holding check valve bypasses oil in excess of 50 
psi to protect the heat exchangers 
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@ By ALLAN M. STEEL, ~ 
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VAGING 


we designed 
a manifold 


ilic Engineer, Scovi Vanufacturing Co.. Waterbury, Contr 
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MANIFOLD MOUNTS ON BRACKETS welded to reservoir 
Valves bolt to both sides of drilled block. 


From raw material to tubing, brass flows through the 
Scovill plant in a continuous process of casting, hot extru- 
sion, and cold drawing. Downtime at any point throws off 
schedules in the whole operation. Among the design efforts 
of Scovill engineers to eliminate stoppages has been a 
program of hydraulic design and re-design using drilled 
manifolds in place of valve panels and conventional pip- 
ing. Less fluid joints means less leakage, less trouble 
from vibration, more compact installations. 

An example of this practice is a feed on a pointer which 
prepares the ends of brass tubes for drawing. Eight valves, 
directional controls, pressure control, and flow controls, 
which are cycle loading, clamping, and feed are mounted 
on a block which has all connections drilled in. 


2 Manifold Layout [wo pairs ot drawings were 
made to give the ‘tool room information they needed to 
make the drilled block. One of each pair shows actual 
hole locations for three sides (views) of the manifold 
The other gives dimensional data. In each of the hole 
location drawings, the view of the largest side is com 
plete, but the views of the other two sides are made only 
to a partial depth to avoid excessive dashed lines and 


contusion 


@ Machine Sequence—A pushbutton starts the eych 
by extending the TUBE LOADING cylinder. Releasing 


1} 
pushbutton allows the cylinder to retract, lowering thie 
? 


tube into the clamps. A limit switch then actuates 
CLAMP cylinders which clamp the tube at a_ varial 
reduced pressure. When clamping is completed, a_ sé 
quence valve connects flow through a directional valve 
to extend the FEED cylinder. Fast feed is accomplished | 
connecting the rod end of the Freep cylinder to its head 
end through a pilot-operated check valve. When the work 
stroke starts, this valve is de-actuated and the cylinder 
connected to tank. The table moves forward at a speed 
regulated by a pressure-compensated flow control valve 
The completed tube point contacts a limit switch to 
reverse the table. Limit switches then actuate the CLAMP 
and TUBE LOADING evlinders to unload the finished tube 


ind load another. 


ARTIST'S CONCEPT of the manifold was developed 
from four engineering drawings made for shop use. Port: 
are for dryseal pipe threads. Material is mild steel 


MOST OF HYDRAULIC CIRCUIT is incorporated in mani 
fold. Lettered points indicate manifold ports 





MOLDING 
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Air-oil circuit cuts power costs 


@ By H. S. SCHWEIZER, ©. K. Schweizer Co., St. Louis, Mo 


T? PRODUCE molded rubber printing plates and of the press cylinder. The ram extends at low pressure. 
stamps, a molding press must be closed unde When it contacts the work, a second 3-way valve is 
the rubber. shifted, and air is forced into the low pressure end of 

the booster. When the piston rod moves, it shuts off the 

line from the air-oil tank. The remainder of the stroke 
is at high pressure from the booster. The ram is kept 


for as long as 15 minutes to cure 


Hand pumps had been used in the past, but the heat 


used in curing expanded the oil, and pressures were 
hard to control. Motor-driven, positive displacement 
pumps would have to run during the entire curing under pressure for the desired cure time with no 
additional power consumed. 

When curing is completed, the operator shifts both 
}-way valves and air exhausts from the tank and the 


booster. Weight of the ram retracts the booster piston. 


period hence would be costly to operate 
Designers at C. K. Schweizer found the solution in 
oil booster. A simple booster circuit advances 
at low pressure and supplies high pressure 


the work stroke and curing. Operating cost is low - . : 
: @ Booster Size—The maximum pressure needed for 
ce no power is consumed during the 15-minute cure. ge : : 
molding is 1500 psi. A 19:1 booster was selected for 


@ Circuit Operation \ self-relieving regulator the job. With an air supply of 80 psi. the booster 
It permits molding develops 1520 psi hydraulic pressure. It has a 6-in. 


ntrols air pressure to the circuit 
rod. Stroke 


pressures to be increased or decreased during setup or diameter pistor with a 1% ,-in. diametet 


is 10 in. 


while the press is operating. 
It requires 45 to 65 seconds to raise the pressure 


Air is directed to the air-oil tank through a manual 


Oil displaced from the tank flows through 
end of the booste into the bottom sure gives the molded product a uniform density. 


from 80 to 1520 psi. This slow rate of applying pres- 


way valve 


the high pressure 


* 























ONE MANUAL 3-WAY VALVE directs air pressure to the 
air-oil tank. Oil forced out of the tank lifts the press ram 
The other 3-way manual valve directs air to the booster 
With 80-psi air pressure, the booster delivers oil at 152¢ 
psi to the press 
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Equalizing 
35,000 tons 


e By M. P. SIEGER 
Vice President & Senior Engineer 


neering & Foundry Co.. Pittsburgh, Pa 


and A. K. BEEDLE, 


{/uminum Company of A Cleveland. Ohu 


Keeping a 24 by 12 ft. platen level when it's 
pushing down with 35,000 tons requires more 
than a simple equalizing system. In addition to 
interconnecting the pushback cylinders, this 
press has a servo system to control fluid flow 


to them. 


A SIMPLE way to keep a press platen level is to 
interconnect cylinders located at each corner. As 
the main cylinders force the platen down against 
the work, the pushback cylinders are retracted ex- 
hausting fluid from their head ends. If the head end 
of each cylinder is connected to the rod end of the 
cylinder which is diagonally opposite, no cylinder will 
be able to move faster than its mate. Each cylinder 
can only move as fast as it can exhaust fluid. This rate 
depends on how fast the opposite cylinder moves to 
accept the exhausted fluid. If the diagonal corners are 
kept level, the whole platen will remain level through 
its work stroke. If one corner of the platen meets an 
obstruction which causes it to hang up. pressure builds 
up on top of the cylinder at that corner. Since this 
same pressure is on the bottom of the diagonally 
opposite cylinder, that corner is slowed down. 

[his system works well on moderate size platens, 


or where extreme accuracy is not required. But when 
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Teas. 


ONE OF THE GIANTS developed for the Air Force heavy 
press program, this forging press towers seven stories 
above the floor. Even more of the mechanism and valving 
is below floor level 


United Engineering and Foundry designed a 35,000 
ton forging press for the Air Force Heavy Press 
Program, they needed a better method of leveling. In 
spite of its mammoth size. the press is a precision 
machine, and the aluminum forgings which it pro 
duces are held to close tolerances. 

Valves which control the 4500-psi water system are 
sequenced by a cam shaft, driven by a cylinder through 


a rack and pinion mechanism. 


@ Equalizing System—Main forging force is ce 
veloped by eight, 50-inch, single-acting cylinders which 
push the top die down against the work. One 30-inch 
double rod end pushback cylinder is mounted under 
each corner of the platen. Connections of — these 
cylinders are made through two poppet type valves 
labeled H on the diagram. In the Lower & RAISE posi 
tion of the valves, the lower ends of the cylinders ar 
connected in parallel to valve R. The upper ends are 
connected to tank. During lowering. when the platen 
drops by gravity at a rate of 5 in./sec. valve R con 
nects the cylinders to tank. During raising, valve R 
connects fluid from the 4500-psi header to the cylinders 
which push up the platen at 5 in./sec. 

Just before forging begins. valves H shift to the 
EQUALIZE position, connecting the pushback cylinders 
as shown in the simplified diagram of the equalizing 
system. Although this circuit keeps the platen ap 
proximately level, additional fluid is connected through 


valves FE to maintain the required equalizing 













FIVE RECIPROCATING PUMPS deliver 4500-psi water to 
tl system. They have a capacity of 230 gpm each. Four 
separator accumulators are shown at right 


our-way valves E are shifted hydraulically by 
supplied from a 1700-psi oil system. Two 
valves which modulate flow to these cylinder 
ire positioned from a mechanical system 

which senses platen position 
Racks mounted at each corner of the platen drive 
our shafts, two on each side of the press. Each pair 
rafts connected into a mechanical differential 


output drives the 4-way valves which control 


variation trom absolute level, regardless of 
it shows up in platen position, is translated 
through the differential-valve control to corresponding 
of valves E. These either add to, or subtract 
from, flow between the pairs of pushback cylinders. 


xample, if the corner of cylinder 2 in the simpli- 


positions 


um were higher than the corner of cylinder 
k. would shift to position 2 directing addi- 
il fluid to the top of cylinder 2 to push it down, 
ind to the botton 


If the side of cylinders 3 and 2 were higher than 


of cylinder 1 to hold it up 


the side of cylinders 1, and 4, valves E, and I 

would both shift to direct fluid to the tops of cylinders 
ind 2 and to the bottoms of cylinders 1 and 4. This 

the platen back to level 

Five reciprocating 


vould brir 
@ Main 
plunger type pumps supply 233 gpm each for the 


Pumping System 


Lot) psi W iter system The se septuplex fseven pistons} 

ps are connected in parallel to a 6-inch, manifold 

which carries full pump output at a velocity of 

sec. The pumps are supercharged at 15 psi by 

il booster pumps, each of 466-gpm capacity. 

s fluid from the centrifugal pumps (which supply 

of main pump capacity) is directed to two heat 

angers connected in parallel. Two, 25,000-gal 

sump tanks hold reserve fluid for the high pressure 
svstem 

\ spring-loaded accumulator is installed in the high 

pressure header to smooth out pump pulsations. How- 


ever the inertia of this accumulator, which has a 5-in. 
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air supply 
































bore and 8-in. stroke, is too great for the pump 
pulsation frequency which is 2,100 pulses per min. An 
additional pulsation dampener was installed at the 
outlet of each pump. This has a precharged rubber 
bag which is light enough to react to the high fre- 
quency pulsations. 

In addition to the sump tanks, two prefill tanks 
hold about 10,000 gal each and supply the eight main 
cylinders during fast down travel at 10 in./sec. The 
prefill tanks are pressurized at 100 psi. 

Two, air-over-water accumulators, each with 350 
cu ft capacity maintain pressure in the 4500-psi sys- 
tem throughout the machine sequence. Four additional 
tanks hold supplemental air for the accumulators. A 
5-in., multiple spindle, air valve connects discharge 
from two compressors to any one of the air tanks 
for charging. Two, 3-stage, high pressure, piston type 
compressors in parallel deliver 9.07 cfm each at 4500 
psi. A third, single stage, low pressure, 383-cfm com- 
pressor supplies the prefill tanks, through an after- 
cooler, and also serves as the first stage for the two 
high pressure compressors. 

@ Accumulator Control—A level control on one 
of the accumulators senses water level and actuates 
controls to regulate it. The control has a float in an 
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4500-psi water accumulators 
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EQUALIZING SYSTEM, pumping system, and oil control 
system are shown in this diagram. Dashed line represents 
platen with one pushback cylinder installed at each cor 
ner. Water control valves are poppet type. Smooth 
; operation and decompression are accomplished with tw« 
upper working level, the main pumps unload succes- poppets in parallel. A smaller one is operated before the 
sively. Further increase actuates a high level alarm. If larger one which then controls main fluid flow 


uxiliary column of the accumulator. This float actu 


ates electrical controls. As water level approaches 


the level should rise still further, the control shuts off 
the pumps. When water level drops, the pumps load in 
sequence. At a low position, the control sounds a low 


level alarm. A further drop shuts off discharge from 





‘Proten 





the accumulators to prevent losing all stored water. 
In addition to low water level shut off, valves at 














the accumulator outlet act as safety devices in case 





f electrical power failure and also require manual 




















actuation to permit delivery to the system. Solenoid 





operated. valve a actuates normally closed. 3-way valve 
| 

















b from the 150-psi air system. Valve b actuates shut- 








off valve ¢ with accumulator outlet pressure. Valve « 














closes by gravity when its hydraulic operator is 
drained. Balanced stop valve e is also actuated by 

















accumulator outlet pressure through a manually oper- 
Concluded on page 100 





























SIMPLIFIED CIRCUIT of equalizing circuit shows con 
nections between diagonally opposite cylinders. Valves 
E, and E» port additional fluid to the system to gain high 
accuracy of platen position 
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Double differential 
circuit gives 

fast speed in 

both directions 


. By HOMER D. WILSON, Hydraulics Division 
K. R. Wilson Ine {reade, N.\ 


and JAMES BENTLEY ax. « 


A° CASTINGS get bigger. greater forces are needed 
to trim them. To get a clean trim, high speed is 
important, Here's a press with three different diameters 
on the ram, and some clever valving that provides a 
differential circuit for high speed on both the work 
stroke and the return stroke. 


@ Operation—On the downstroke, solenoids A, ¢ 
and D are energized. Oil from the pump flows through 
the 3-position, 4-way valve to the top of the 6-inch 
piston. It also flows through the 2-position, 4-way 
valve to the top of the 3-inch ram. As the ram moves 
down, discharge oil is forced through the 2-position 
valve and check valve, into the line feeding the top 
of the cylinders. This forms a differential circuit on 
the downstroke. 

When the ram meets the work, pressure builds up. 











This increased pressure opens the sequence valve and 
breaks the differential circuit. The chamber under 
the piston is then open to tank and the full system 
pressure is applied to the top of the piston and ram. 

At the end of the work stroke, a limit switch de- 
energizes solenoids C and 1. Solenoids D and B are 
energized. Pump pressure is then directed to the 
bottom of the piston. Oil from above the 6-inch piston 
returns to tank through the control valve. Oil from 
above the 3-inch ram returns through the 2-position 
valve to the chamber under the piston, forming the 
differential circuit. 

When the ram returns, a limit switch de-energizes 
all solenoids. W hen solenoid D is de-energized it 
vents the relief valve and unloads the pump to the 
reservoir at no pressure. This valve also acts as a 
safety valve to stop press if electrical power fails. 


PRESS RAM moves fast in both 
directions. Different diameters on 
the ram form a differential cir- 
cuit for both rapid approach and 
return. 














Hydraulic “Controlled Flow-Pressure” Valve 





maintains desirable mower cutting speed 


The 12,000 acres of grass on New 
Jersey’s 173-mile Garden State Park- 
way are kept neatly manicured. Teams 
of Anderson hydraulic mowers like the 
one pictured above are the only sickle 
bar mewers used. 

Key fluid power components in this 
first successful oil-hydraulic operated 
bar-type mower which has proven so 
efficient are the gear pump, tandem 
control valves and gear motor designed 
and produced for this specific applica- 
tion by COMMERCIAL. Power from the 
hydraulic pump is piped to the tandem 
directional control valves which func- 
tionalize the power to operate cylinders 
which position the sickle bar and a 
hydraulic motor to give it reciprocal 
cutting action. 

A special “Flow and Pressure Control- 
Divider” Valve, built integral as one of 
the sections in the COMMERCIAL valve 
bank, automatically governs at all times 
the amount of power which reaches the 
motor and when necessary actually 
divides the total power output between 
the motor and cylinders, 
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CONTROLLED FLOW—automatically 
maintains a constant, governed flow of 
fluid power to the hydraulic motor. It 
holds the variation in motor revolution 
to a minimum even when the tractor 
engine is revved to full throttle. Fluid 
power thus generated in excess to 
demand is bypassed. 


THE RESULT: Mower cutting speed is 
automatically controlled and main- 
tained at maximum efficiency for all 
straightaway mowing conditions and 
the danger of damage to mower parts, 
plus operator fatigue, which vibration 
due to excessive speed could cause, is 
eliminated. 

PRESSURE CONTROL—When the hydrau- 
lic motor and one of the mower’s two 
fluid power cylinders are being operated 
simultaneously the “pressure control” 
feature of this valve self adjusts to meet 
pressure requirement of the cylinders 
while at all times providing the motor 
with fluid power. 

THE RESULT: The constant operation of 
the sickle bar—even when the mower 


Circle 28 


on Time-Saver Card 





is being positioned to clear obstructions 
—eliminates jamming of the cutter bar 
due to a build-up of clippings. 

The tandem assembly of separate 
valve sections in the COMMERCIAL 
directional control valve offers impor- 
tant plus advantages to manufacturers. 
It helps reduce inventories, provides for 
better mounting conditions, cleaner 
and easier piping, and simplifies servic- 
ing. Flexibility is extended by making 
it less costly to expand operating fea- 
tures through the simple addition of 
other working sections — without the 
need for a completely new valve assem- 
bly or a major change in mounting 
and piping. 


YOUR PRODUCT, TOO, may benefit 
through outstanding fluid power advan- 
tages like these. Address inquiries to 
Commercial Shearing & Stamping Com- 
pany, Dept. A-23, Youngstown 1, Ohio. 






LOM AHCTAL 
Shearing & stamping 
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Molded End Seals Reduce Cost 

... eliminate costly machining. Special plas- 
tic impervious to all synthetic oils, mild acids, 
coolants, and water to 300° F. 









One piece construction 

No spare parts necessary. Positive protec- 
tion against dirt, sludge, rust and abrasive 
particles causing pump failure. 








Exclusive Radial Fin Design 

Permits larger filter capacity in smaller 
area. Mesh screen supplied in 60 or 100 
screen depending on efficiency desired and 
fluid viscosity. 
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for thts New 


| DOLLINGER 


l’s 





AV DCW Gesigh Two years ago Dollinger asked hydraulic 


equipment designers throughout the country what service conditions sump filters must 
meet, and what they should cost. As a result of that study, this new Dollinger 


Sump Filter was designed. It not only meets all your service requirements, but it is 
also lower in price than competitive filters! Already, leading hydraulic 
equipment manufacturers have standardized on this new filter for their products. 


. New fow prrCe The drastically reduced cost of this Filter is the 
result of a new design which incorporates molded end seals. These end seals are made 
from a specially formulated plastic impervious to all synthetic oils at 
temperatures up to 300° F. 


Eight standard sizes are available with capacities from 5 to 100 GPM. 


Get complete facts now, write for New Sump Filter Catalog No. 330. 
The Dollinger Corporation, 65 Centre Park, Rochester 3, N. Y. 


DOLLINGER 


SPECIALIZING IN DRY TYPE FILTERS FOR VER 35 YEARS 














LIQUID FILTERS e PIPE LINE FILTERS *© INTAKE FILTERS e HYDRAULIC FILTERS « ELECTROSTATIC FILTERS « MIST 
—/ ° COLLECTORS « DRY PANEL FILTERS « SPECIAL DESIGN FILTERS « VISCOUS PANEL FILTERS « LOW PRESSURE FILTERS 
HIGH PRESSURE FILTERS « AUTOMATIC VENTILATION FILTERS e NATURAL GAS FILTERS e« SILENCER FILTERS 


June, 1959 Circle 35 on Time-Saver Card 85 














six servo valves 


= By JOHN H. BREMS, Project £ ngineer, Expert Welding Machine Co., Detroit, Michigan 





Connecting six servo valves in parallel may 
not be good practice in an ultra-sophisticated 
servo system, but it works well on this welder 


which only has to be accurate within 0.005 in. 





TWO-STAGE, SPOOL TYPE VALVE is positioned according to 
magnitude of an electrical signal applied to the torque 
motor. Maximum deflection of pilot spool is .020 in. either 
side of null. Pilot pressure is always applied to area A of 
main spool. Pilot spool controls application of pressure on 
area 2A to shift main spool. Main spool movement is fed 
back to pilot sleeve to null valve. Load pressure required 
for this application is 100 to 150 psi. 


AUTO CHASSIS WELDER has six heads driven on cams by 
fluid motors. Servo system in each head senses work piece 
error, stores it on magnetic tape, then reads it off to position 
welding tip. 
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for welding 


Pp MAKE the side rails of an automobile chassis, 
two contoured channels are welded together to make 
a box section. Because dimensions of the channels 
vary as much as *;, in., a mechanical cam, shaped 
to nominal channel dimensions, is not adequate to 
guide the welding heads. Exact positioning is by a 
servo system which senses actual channel contour. 
then positions the welding head accordingly. Six 
heads, each having its own servo positioning system, 
are mounted on the machine, three on each side. They 
weld two side rails at once. 

[he six servo systems in parallel are supplied by 
an &-gpm vane pump which charges a _ 2-gallon, 
bladder type accumulator. An unloading valve set at 
600 psi dumps pump flow back to tank at near zero 
pressure when the accumulator is fully charged. Al- 
though this parallel arrangement is not recommended 
for high accuracy systems, not much oil is required 
at any one time, and this can always be supplied by 
the accumulator. 

Fluid motors drive the six welding heads through 

rack and pinion mechanisms. Basic motion in both 
the horizontal and vertical directions of the sliding 
heads is guided by linear cams. 
@ Servo Systems—A sliding mechanicai probe pre- 
ceeds the welding head and senses the actual weld 
contour. Movement of this probe represents input and 
is recorded on a loop of magnetic tape where it is 
temporarily stored. 

\ ceading head then picks up this error signal, and 
feeds it through an amplifier to the servo valve torque 
motor. The valve ports fluid to a cylinder in the weld- 
ing head to position it according to the actual contour 
of the channel. A signal proportional to its position 
(output) is also fed into the amplifier. When the weld- 
ing head is at the position required, output and input 
signals cancel each other. 

Positioning the probe a few inches ahead of the 
welding head protects the probe from weld splatter. 
They are spaced so that it takes as long for the 
welding head to go this distance as for the signal 
recorded on the magnetic tape to travel from the re- 
cording head to the reading head. 

Since the tape is a continuous loop. it never has 
to be rewound. An erasing head located after the 
reading head erases the signal after it has been used. 
The tape can be used for thousands of times before it 


7 


needs to be replaced. 
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FLODAR’S 
Self-Flare Tube Fittings 





The Efficiency Of A Flare Fitting— Can be used 
on thin wall tubing — provides a seal on the ID 
of the tube. 


The Easy Installation Of A No-Flare Fitting 
no time consuming flaring operation — no flar- 
ing tools required. Can be used with heavy-wall 
tubing and, provides a seal on the OD of the tube. 
e Easy Assembly— Simply insert tube 
into fitting and tighten nut. “Rock 
Bottom” stop and signals that joint 
is sealed. 
e Double Seal— seals on both outside 
and inside of the tube. 
e Lower Cost — FLODAR’S Self-Flare 
fittings cost less to buy and install. 
Tube shearing and work hardening are elimi- 
nated .. . FLODAR Self-Flaring fittings can be 
reassembled time after time without fear of 
leakage or damage to tube and fitting. 
Priced competitively, this fitting is available in 
tube sizes from %” to 2” and in steel, stainless, 
brass and aluminum. 


J.C. APPROVEI 
Send for a copy of FLODAR’S UD AR 
tube and pipe fitting catalog. ins 
F % 
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STOCKS IN ALL PRINCIPAL CITIES 
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16911 ST. CLAIR AVENUE @ CLEVELAND 10, OHIO 
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Rapid acceleration 
a servo- 


(5 ONTROLS for a pump that delivers from zero to 
full capacity in either direction could be com- 
plicated. Here’s a pump where movement of a small ‘ 


servo lever through an arc of 50 degrees either side 
of neutral increases pump delivery in proportion to 
the movement of the lever. 

The ram on this carbon extrusion press, designed 
at Erie Foundry Co., advances fast, applies a 2000- 





ton squeeze, and returns fast. A 2-way, pressure com- 




































TWO-WAY RADIAL PISTON pump has small built-in gear 
pump. It supplies oil to large and small control pistons 
that move the main pump cylinder block to vary dis 
placement. The gear pump also supercharges the radial 
piston pump 

The pump control lever rotates a plunger which has 
two spiral slots separated by a land. When the plunger . Control sleeve 
is moved, oi! flows through a hole in the sleeve around 
the plunger, and in or out of the chamber behind the 
large control piston. The small control piston on the 
opposite side of the pump is always subjected to gear 
pump pressure 

As the control lever is moved clockwise from neutral, 
oil from the large control cylinder is throttled out 
through the hole in the control sleeve and through the 
spiral drain slot in the plunger. Gear pump pressure on 
the small control piston moves the large piston and 
sleeve until the hole in the sleeve is sealed 

Rotating the lever counter-clockwise directs. oil 
through the center of the plunger and into the spiral 
pressure slot. From here the oil passes through the 
hole in the control sleeve and into the chamber behind 
the large control piston. The large piston moves the 
cylinder block to the left until the land on the control 
plunger seals the hole in the sleeve 


pensated pump powers and controls the system without 


Lorge control piston> 


“Contro!/ plunger 








Courtesy The Oilzear Co 





PRESSURE AND FLOW graphs show how power is saved 
on a hydraulic press using a 2-wiy pump. Ram advances 
at low pressure and high flow. Full pump pressure is 
applied only during the actual squeeze. Pressure and 
flow both drop to zero when the pump flow reverses, and 
the decompression and surge vaives open. Ram returns 
fast at low pressure and high flow 





PUMP FLOW during advance is directed to the rapid 
traverse cylinders. Oil flows by gravity from the reservoir, 
through the surge valve into the main ram. When work 
is reached, pressure builds up and shifts the surge valve, 
blocking the gravity line. Pump pressure is now applied 
to all three cylinders. When the preset tonnage is 
reached, pump displacement automatically reduces to 
a point just sufficient to hold the pressure. Pump will 
continue to hold the ram at full pressure until the 
contro! lever is reversed. This reverses oil flow from the 
pump and opens the decompression and surge valves, 
connecting the main ram to the reservoir. The rapid 
traverse cylinders return the ram fast because of the 
small displacement of the rod ends 
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with POWER TRANSMISSION 


EQUIPMENT 
controlled pump EASILY INSTALLED, 


MAINTENANCE-FREE 





© 
FLEXIBLE 
COUPLINGS 
directional control valves. It de- sated, radial-piston type in which Request 
livers 0 to 71 gpm in either dire flow is varied by moving the cylin- Catalog 
tion. Capacity and direction of der block. Discharge from a small, C-58 
flow are changed by positioning integral, gear pump actuates con- 
a hand lever. When the lever is trol cylinders attached to the main ; 
“as ° , ‘ | Bores (moax.). wee Me” 109% 
moved from one extreme position pump cylinder block. A_ built-in. GIR cesecccvncecact eat” 
to the other, flow decreases to zero servo-lever controlled 3-way valve Wt. . Ya 02. to 1500 Ib 
: HP 1/20 to 42 
and then increases to full volume directs gear pump discharge to . o=eie ne 
; . : orque (static). 1 Yo ¢ 100 ft.-Ibs 
in the opposite direction. extend or retract the eontrol pis- 
The pump is a pressure-compen- tons. e 
VARIABLE 







SPEED PULLEYS 


Request 
Catalog 
P-58 





Bores (moax.). YA" 10 l% 
0.0 . ...3” to 13%" 
Belt Sizes...... Ato 2% TW 
| Speed Ratios.. oe++t-l to 6-1 
H.P. (1750 rpm.) V4 to 15 
| 
& 





UNIVERSAL 
JOINTS Request 
I . . 
| / y came | Bulletin 
iF 

: th j 820 
} ~ —\S- 
[ Bores... %" to 2 
1 Hub Dia ‘ -~a" to 4 
! Static Torque 
: 340 to 130700 in.-lbs 
i H.P. (100 rpm.) Vz to 207 
L 

* 
SHAFT 







MOUNTED 
GEAR 
Request REDUCERS 
Catalog 
R-58 a a 


18 Models From Stock 





Speeds Bto 425 RPM 
HP Fractional to 120 
Ratios Single 4.5:1 Nominal 
Double 14.7:1 Nominal 
Hollow Shofts 1% to 5% in 








Write Today! 


LOVEJOY FLEXIBLE COUPLING CO. 


4839 WEST LAKE STREET + CHICAGO 44, ILLINOIS 
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T TAKES six pumps—four vane an. 
two reciprocating, triplex, dual pressure 
to operate this scrap baler. Using them 
in different combinations and unloading 
them at pertinent times in the cycle, gives 
both proper speed and best horsepower 
utilization. 
@ Pumping Systems — The reciprocat- 
Pu m p controls ing pumps are the main power source. They 
are called dual-pressure pumps because 
they have both a high pressure and low 
for a pressure block in which the plungers oper- 
ate. When pumping at low pressure (up to 
1000 PSI) the discharge from both blocks 
sCra baler flows to the control valves. When the pres- 
p sure in the circuit reaches the setting of 
unloading valves 16 and 17, delivery from 
low pressure blocks, A is directed back 
to tank at zero pressure, while high pres- 
sure blocks, B continue to deliver up to 


@ By WILLIAM HUNTER, 


Chie} Engineer, Baling Press Division 
Galland-Henning Manufacturing Co., Milwaukee, Wis 
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the maximum operating pressure of 2500. 
In addition to the reciprocating pumps, 
four vane pumps supply auxiliaries such 


is the loading hopper, cover and_ th 


two pullback cylinders. They also combine 


with the reciprocating pumps to deliver 
a total of 1480 gpm to supply the large 
single-acting rams which compress _ the 
scrap from three sides. 

An 18-gpm vane pump supplies the pilot 
system at 250 psi. It charges a 10-gal. a 
cumulator and unloads through valve 20 
\ 30-gpm gear pump is used to circulate 
oil constantly through a 5-micron filte 
and then through an automatically con 
trolled heat exchanger. Drainage from the 
control valves, plus any slight leakage from 
the cylinders is automatically pumped back 
to the system through the main filter by a 


> gpm gear pump 





A COMPLETE CAR BODY on its way to a steel mill as scrap is loaded 
into the baler. The arrow points to two bales that previously were 
autos. Scrap under }4 inch is usually baled in large hydraulic presses 












































































































































































































































PUMP CONTROLS FOR A SCRAP BALER 





v pumps 
fs 


one 
f 


Controls for the press are designed to provide full 
iutomatic or manual control at the discretion of the 
pperator. The main valves are all poppet type and 
ire electrically controlled pilot operated, Poppet type 
valves were chosen because they form a perfect seal 
when properly maintained, This is important in a 


baling press because the first and second compression 


Poppet type valves 
for main rams 


| | 


Reciprocating p os /all 


| 


Poppet type valves 
for oun liories 


PUMP AND VALVE INSTALLATION for the baler. Re 
ciprocating plunger pumps have 175-gpm high pressure 
section and 325-gpm low pressure (1000 psi) section 
Vane pumps are unloaded at different pressures to 

w down baler ram as it reaches the end of its stroke 











POPPET TYPE DIRECTIONAL valves prevent leakage when 
press rams are locked under pressure. Valve is operated 
by double acting cylinder at left. Single solenoid pilot 
valve ports oil to the cylinder operator 


ramheads form the side walls of the third compression 
box, and any leakage would allow these rams to 
retract resulting in an imperfect bale. 

@ Pump Unloading Control—Reciprocating pumps 
I and II are actually two triplex pumps with a com- 
mon crankshaft. The A half of each pump is unloaded 
by venting unloading valves 16 and 17 through valve 
15, or by remote operation from the main pressure 
manifold. 

Vane pumps C, D, E, and F are unloaded through 
their respective unloading valves which are operated 
in two ways. In one case they are operated by pres- 
sure in the main pressure manifold. Also, pumps 
D, E, and F are unloaded at various times in the 
cycle by actuating and deactuating control valves 13 
and 14 with limit switches. This is done to vary the 
pump delivery and control the speed of the various 
auxiliaries. Reducing pump volume also reduces speed 
of the single-acting, main compressing rams just 
before the end of the forward stroke. This prevents 
mechanical shock. 

Delivery from the vane pumps combines with that 
from the reciprocating pumps when valve 8 is de- 
energized. All pumps are used when operating the 
main compressing rams, but vane pumps C, D, E and 
F, plus section A of the reciprocating pumps are auto- 
matically unloaded when the pressure reaches 1000 psi. 
@ Hopper Operation—To operate the hopper, and 
dump a load of scrap into the press box, solenoid 
valves 7 and 8 are energized. This allows delivery 
from pumps C, E and F to raise the hopper. Delivery 
from the reciprocating pump is by passed to tank 
through valve 2. When the scrap is dumped, solenoid 
valve 7 is de-energized and the hopper returns to its 
down position. 

@ Cover Closing—A differential circuit is used to 
close the cover. Valves 5, 12, and 14 are energized 
and the cover starts forward with the volume of pump 
C. After heavy inertia forces are overcome, a limit 
switch is tripped, de-energizing valve 14 and allowing 
additional volume from pumps E and F to accelerate 
the cover to full speed. About 10 inches from the end 
of the forward stroke, a second limit switch is tripped. 
This again energizes solenoid valve 14, cutting out 
pumps E and F. The cover then slows down and com- 
pletes its stroke. At the end of the stroke, a third 
limit switch is tripped energizing solenoid valves 
6 and 12. This changes the cover circuit from a 
differential to a standard one and allows the covet 
to be locked with maximum force. 

@ Ram Operation—tThe press is now ready to 
start compressing the scrap which is contained in a 
closed box formed by three fixed sides, the three 
ramheads, and the cover. Solenoid valve 4 is energized 
direct delivery from pumps I and II to ram 1. Solenoid 
valves 2 and 11 are energized blocking flow of the 
pumps to tank. Valve 8 is de-energized allowing flow 
from vane pumps, C, D, E, and F to combine with flow 
from pumps I and II. When ram 1 is approximately 
6 inches from the end of its stroke, a limit switch 
is tripped deenergizing valve 13 and energizing valves 
14 and 15. This unloads low pressure pumps D, E, | 


Concluded on page 94 
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tibeFlex flexible hose made for the toughest design jobs 





It is now possible to design fluid transfers that would have been impossible until recently. Here 
are examples of TITEFLEX advances in the flexible hose field: 

ITEM: Springfield “400”* Teflon” hose in diameters to 2”... convoluted by an exclusive proc- 
ess to produce unique flexibility ... minimum bend radius only 314 times hose diameter! 
ITEM: “Zero-motion” braiding . . . a TITEFLEX process that also reduces chafing of braid wire, 
and wear to minimum. Elongation or contraction at operating pressure less than % of 1%! 
ITEM: Springfield “140” Teflon Hose Assemblies ... with reusable fittings ... factory or field 
installed! 

ITEM: Springfield “110” Teflon Hose Assemblies . . . guaranteed against fitting blow-off at 
their specified temperatures and pressures! 

TITEFLEX is found wherever design problems are toughest. Details and specifications are as close 
as your phone. Your TITEFLEX distributor is in the yellow pages, or contact TITEFLEX direct. 


titeflex inc. springfield mass. -. 
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SPACE-SAVING 


air line units need 
AUTOMATIC DRAINING 





and section A of pumps I and II, ram 1 completes 
its forward stroke at greatly reduced velocity. 

If the material being compressed offers enough re- 
sistance during the forward stroke of ram 1, pressure 
in the main manifold will rise accordingly. When it 
reaches the setting of the various unloading valves, 
pumps C, D, E, F and section A of pumps I and 
Il will be unloaded. Ram 1 will then continue 
forward with the volume of high pressure section B 
of pumps I and II. The pump unloaders are set at 
increasingly higher pressures. Pumps C and E unload 
at 900 psi, D and F at 950 psi and section A of 
pumps I and II at 1000 psi. This insures a 3-step 
speed change instead of an abrupt one. 

When ram | is forward, solenoid valves 1 and 9 
are energized allowing flow from the pumps to extend 
ram 2 similar to ram 1. The unloading and speed 
control features used in ram 2 are same as those 
in ram 1. When ram 2 is forward, solenoid valves 3 
and 10 are energized allowing flow from the pumps 
When the material being baled 
reaches maximum density at 2500 psi, solenoid valve 
eo de-energized, by-passing reciprocating pumps 
The Wilkerson filter drains automatically each time the I and II to tank. All three main cylinders are de- 
petted nag compressed through their decompression 









WILKERSON Quality Miniatures 
HAVE IT! 


For 3 years OEM users 


have proved that the Wilkerson design with automatic 
drain provides the ultimate in miniature combination to extend ram 3. 
convenience 

Your own experience will tell you how often a man would 
hav to remember to drain a thimble sized bow! with manual 2? is 


espective 
Available in Combinations or Single. Plastic bow! units also aeny ' 


























available with manual drains. Attractive OEM prices. 


“WILK-O-MATIC™ FILTER 
Has automatic drain 
Handles up to 40 CFM 
Removes 5 micron particles 


Maximum pressure 300 PSI 


4" P.T. Larger sizes avail yr . 
able Model 1403-2 


“DIATROL” REGULATOR 


@ Handles large flows 

@ Equipped with 3 outlet ports 

@ Tamper proof adjustor avail 
able 

@ '4” P.T. Larger sizes avail 
able 

@ Non-chattering 
leving 

@ Maximum pressure 250 PSI 

@ 0-50 or 5-125 PSI ranges 
available 


self-re 


Model 2000-2 


“ATOMIZER" LUBRICATOR 


Handles up to 75 CFM 

3.5 ozs. bowl capacity 

Metal or transparent bowl 

Tamper Proof adjustor 

available 

Site-Flo Gauge and 2 fill 

holes 

@ Can be filled without shut 
ting off air 

@ '4” PT. Larger sizes avail 
able 

@ Maximum pressure 250 PSI 

@ Starts lubricating at 34 CFM 


Get detailed specifications. 


wa 


(Model 3000-2) 


THE @ EADING LINE OF 


ILKERSON AIR LINE PRODUCTS 


CORPORATION . 


: 1643 West Girard 
"Dedicated to recrag he NEW a (NEU matics Englewood, Colorado 
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valves 9, 10, and ILI. 

@ Bale Ejection—The 
energizing solenoid valves 5 and 6 and using pumps 
C, E and F. When the cover clears the bale, it is 
energizing solenoid valve 6. 


cover is retracted by de- 


stopped and held by 
Output from reciprocating pumps I and II then ex- 
tends ram 3 to its full stroke to eject the bale. At the 
same time output from the vane pumps is directed to 
ram | and ram 2 pullbacks. Because there is quite a 
difference in the strokes of ram 1 and fixed 
orifices 18 and 19 proportion flow to the two pullback 
cylinders and insure that they will complete their back 
strokes at about the same instant. 

When ram 3 has reached full stroke 
the bale, the cover is brought forward to push the 
bale off the press. Solenoid valves 3 and 10 are de- 
energized, allowing ram 3 to descend by gravity. Sole- 


ram 2. 


and ejected 


noid valve 2 is de-energized to allow flow from recip- 
rocating pumps to by-pass to tank. 
retracted by de-energizing 


The cover is again 


solenoid valves 5 and 6 and using vane pumps C, E 
and F, When it is fully retracted solenoid valve 8 is 
de-energized, allowing flow from the vane pumps to 
unload with flow from the reciprocating pumps through 
valve 2 to tank. 

Pressure reducing valve 21 is used to make up 
leakage and keep the cover cylinder in forward locked 
position while making a bale with the vane pumps 


unloaded. 





The July issue of APPLIED HYDRAULICS & PNEU- 
MATICS will contain the complete, revised JIC 
HYDRAULIC STANDARDS. 
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VICKERS 


HYDRAULIC SYSTEMS 


Designate Superior Materials 
Handling Equipment 





“Nobody sets a diamond in a brass ring.” And when 
a@ monvfacturer of materials handling equipment uses 
Vickers Hydraulics, it is indicative of superior quality 
throughout. To the inherent advantages of hydraulic 
control, Vickers adds the benefits of a nation-wide and 
full time fleld engineering and service organization of 
unequoled experience. Vickers has the complete line 
of hydraulic equipment necessary to take undivided 

















e system responsibility . . . to eliminate any risk of in- 
compatibility of hydraulic components. Be sure to visit 
Vickers Booth 1427 at the Materials Handling Exposi- 
tion, Cleveland Auditorium. 
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(Above) Fast tilting and lifting are 
possible along with exclusive “feather- 
ing” ability. Also, fingertip power 
steering permits operator to maneuver 
vehicle with one hand and control 
loading operations with the other. 
Additional vehicle attachments can be 
hydraulically controlled by simply 
adding sections to existing control 
valve eliminating necessity of mounting 
separate valves. 

















(Right) Fast, easy and dependable operation of / 
front end loader depends upon Vickers Balanced K- 
Vane Pump and Vickers Two-Section Direc L 
tional Control Valve. Automatic wear compensa- 
tion is inherent in all Vickers Balanced Vane 
Type Pumps. Note simplicity of installation. 


we 


(Left) One Vickers Hydraulic System (using 
only one pump) provides fast, smooth and 
positive: (1) turntable rotation, (2) boom 
elevation, (3) boom extension, and (4) load 
raising. Turntable is driven by a Vickers 
Balanced Vane Type Fluid Motor. Another 
circuit is used for power steering this hydraulic 
crane. 
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2 Nice 


(Left) Straddle carrier uses hydraulic power to 
handle the load with precision and speed. 
Compact, two-section Vickers Multiple Unit 
Valve has double-acting valve for opening and 
closing load hooks and single-acting section 
for raising load. Separate circuit provides 
Vickers Hydraulic Power Steering 


TH 1427 
SEE VICKERS os EXPOSITION 


MATERINS auditorium 





VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


Mobile Hydraulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1474 ¢ Detroit 32, Michigan 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 


June, 1959 
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Application Engineering Offices « ATLANTA + CHICAGO «+ CINCINNATI! 

CLEVELAND «+ DETROIT « HOUSTON «+ LOS ANGELES AREA (EL Segundo) 

MINNEAPOUS + NEW YORK AREA (Springfield, N.J.) + PITTSBURGH AREA 

(Mt. Lebanon) « PORTLAND, ORE. « ROCHESTER + SAN FRANCISCO AREA 
(Berkeley) « SEATTLE « ST. LOUIS «+ TULSA 

ALSO SOLD AND SERVICED IN AUSTRALIA, ENGLAND, GERMANY & JAPAN 

IN CANADA: Vickers-Sperry of Caneda, Lid., Toronto, Montreal & V. 
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RELIEF VALVES 
WITH 
e EXCLUSIVE FEATURES 
e SMOOTH OPERATION 
e LONG LIFE 


PILOT-OPERATED RELIEF VALVE 


Hydraulic relief valve limits system's maximum 

= paraths “ pressure at constant level, though 
flow rate varies ‘No leakage loss below cracking 

1 Pilot valve controls pressure setting 

main valve instantly conforms. Remote 

pilot available to lower setting of integral pilot 


control. 3 pressure 
ranges 50 to 1200 
ps 1000 to 3000 
ps 2500 to 5000 
psi 50,000 tensile 
semi-steel body 
standard aluminum 
alloy to order. FMP 

wr str thes ore 
seal bosses, t 

a Panel mo yunt 
ing bosses 


Modified units avail 
able as Sequence 
Operating Valves 
und as Unloading 
Valves for clamping 
or other two-pres 
sure applications 





POPPET TYPE RELIEF VALVE 


“Mm poppet, seated by a stain 
mpre mh spring the simple 
rm ft gecd unit xternal adjust 
I . f sling elements avail 
f al por for r, ga and 
nN ’ ak age sinless steel i 
5 f “ lrau applications 
O por ivailable for special 
E nm pressu range 
ip pipe t 2. internal 
t th & F | pecials t 
F. Alur br r uinl 





ADJUSTABLE IN-LINE RELIEF VALVE 


Exter ef istment without breaking line is the feature of 
this 5000 psi rehef valve. Limits hydraulic system's maximum 
pressure at stant level, with minimum rise above cracking 
pressure. Turning locknut on body varies relief pressure adjustment 


‘pring in pilot valve. Free reverse flow. 2 pressure ranges: 50 to 2500 

psi, 2000 to 5000 psi. Stainless steel body with hydraulic o-ring, 65 
160°F standard. Packings for other fluids, and > ey tem ipera 

tures available. Flare or flareless tube connections "and 4” 


Distributors in principal cities coast to coast 


HECK RELIEF SELECTOR GLOBE NEEDLE PLUG 





REPUBLIC MANUFACTURING CO. 


15655 BROOKPARK ROAD «+ CLEVELAND 35, OHIO 
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CENTRAL 


SYSTEM 
QO 


Central water 


hydraulic system 


powers forge 
press line 


@ By KENNETH E. AUSTIN, Perk Drop Forge Co 
Cleveland, Ohio 


and CARL BECK, Lytle Engineering Co. 
Cleveland, Ohio 


Central power for a forge press line pre- 
sents definite economic advantages. Using a 
3000-psi steam intensifier to pressurize press 
rams proved unsatisfactory. Jumpy action 
shortened the life of cylinder packings. An 
operator was needed for every two presses. 
The installation of a central water hydraulic 
system proved to be the solution to these 


problems. 


HEN water is used as the fluid, low cost and fire 

resistance are the immediate gains. Machines in 
a forge plant require large quantities of fluid, so that 
water with 3—5‘% soluble oil is an ideal medium. 
Due to poorer lubricity and lower viscosity, compon- 
ents differ from those used in oil hydraulics. Recip- 
rocating plunger pumps operating at relatively low 
speeds replace the gear, vane, and piston pumps com- 
mon to oil systems. Tight sealing poppet valves replace 
the spool types. 
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Jo blocker & 
trimmer 
press vaiving 





Low pressure circuit 








To blocker press valving (only) 














CENTRAL WATER PRESSURE SOURCE in a separate room 
as installed in the plant. Reciprocating pumps are in the 
foreground. Accumulators and pressure switches may also be 
seen. Two pumps are in use. The other is used as a standby. 








SUPPLY SYSTEM for water fluid power is shown schema 
tically. Individual accumulators may be removed from the 
line for servicing without affecting system operation. 


HOT BILLET is a fire hazard requiring a fire-resistant hy 
draulic system. 


High pressure circu/t 


Power source for this water system consists of three, 
vertical, reciprocating type pumps, each driven by a 
100-horsepower electric motor. Each pump has a 58- 
gpm capacity at 3000 psi. Pump speed is 360 rpm, 
reduced from a motor speed of 1800 rpm. Accumu- 
lators are normally kept charged to full line pressure 
of 3000 psi. Should header pressure drop to 2000 psi, 
pressure switches actuate valves to route water directly 
to the press line, by-passing the accumulators. An 
unloading valve in the header limits line pressure. 

Low pressure for the lighter duty operations is ob- 
tained from a separate system, complete with its own 


accumulators, pressure switch and valving. This sys- 


HEEL 


tem operates at 250 psi. 

At the individual press control station, a simple 
push-button operates press strokes by demanding 
either high or low pressure water from the charged 
accumulators. 

Accumulators in a central water system serve to 
minimize the actual horsepower expended, due to 
part time operation, and reduce the sizes of the pumps. 
Costs for apparatus used in central systems compare 
favorably with those of duplicated oil hydraulic com- 


ponents of a forge plant using individual fluid power 





systems. 
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BETTER MACHINE CONTROL... 


PILOT OR SOLENOID 
OPERATED VALVES 











Reliability in Your 
AD E L Hydraulic Systems 
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FOR BETTER MACHINE PERFORMANCE 






DIRECTIONAL 
CONTROL VALVES 





VOLUME (FLOW) 
CONTROL VALVES 
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New Industrial Gear Type Hydraulic Pumps with capacities from 
Y%4 to 35 GPM at pressures to 1500 PSI and speeds to 3600 RPM. 








For metal working machines, industrial equipment, 
farm machinery, construction equipment, motor 





The diagrams show but two of innumer- 
able circuits and systems where these 
versatile pumps and control valves can be 
used to advantage. 


DISTRIBUTORS: 


ARIZONA 

Air-Oraulics Company 

3135 N. 29th Ave., Phoenix 
CALIFORNIA 
oo Engineering Co., inc 
1942 Huntington Or., So. Pasadena 
COLORADO 

E. C. Wild Company 

1163 So. Cherokee St., Denver 
CONNECTICUT 

Air & Hydraulic Engineering Co., Inc 

96A Howe St., New Haven 
MLUINOIS 

Catching Engineering 

9242 Broadway, Brookfield 
INDIANA 

Neff Engineering Company 

2509 Washington Ave, Evansville 

2339 Crescent Ave., Ft. Wayne 3 

6101 College Ave., indianapolis 

707 So. Eddy St., South Bend 
MASSACHUSETTS 

Lincoin Supply Company | 

53 State St., ton 

340 Main St., Worcester 

1387 Main St., Springfield 
MICHIGAN 

Mydro-Mechanical Supply Co 

510 Shattuck Rd, Saginaw 

industrial Air & Hydraulic 

Equipment Company 

13324 Kercheval Ave., Detroit 15 

330 Ball Park Bivd., Grand Rapids 
MINNESOTA 

Ringerud Equipment Co 

Edina Branch, Minneapolis 
MISSOURI 

Corby Supply Company 

3942 W. Pine Bivd., St. Louis 
NEW JERSEY 

Air & Hydraulic Equipment Co 

86 Hudson St., Hackensack 








vehicles and marine applications...Specify ADEL naw You 


Precision-Engineered Hydraulics for every mechan- 
ical operation in every industry. 

Complete engineering specifications are available 
upon request. 





1444 WASHINGTON AVENUE, HUNTINGTON 4, WEST VIRGINIA 
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Tri-State Supply Co 
11 Stone Ave., Brooklyn 33 


OHIO | 
industrial Air & Hydraulic | 
Equipment Company 
3207 Cambridge St., Toledo | 
Wyatt Sales Corporation | 
1 Euclid Ave., Cleveland 15 | 

OREGON | 
Ray Bobbs Air-Draulics inc 
218 S.E. 12th Ave., Portiand 14 

PENNSYLVANIA | 
Airline Equipment Co., inc 
301 E. Hunting Park Ave., Philadelphia 
Frank T. Donnelly Company 
P.O. Box 11527, Pittsburgh 38 

RHODE ISLAND 
Lincoin Supply Company 
1139 Main St., Pawtucket 

WASHINGTON 
Ray Bobbs Air-Draulics inc., Seattle 

WISCONSIN 
Neff Engineering Compan 
5856 N. Port Washington he. | 
Milwaukee 17 


PRECISION 
PRODUCTS 


A DIVISION OF GENERAL METALS CORPORATION 
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~ Air valves 
sequence 
clamp, 
work, and 
eject 
cylinders 


WHEN THE TWO PALM VALVES ARE 
PUSHED IN, air flows into the pilot 
on the eject shutoff valve and closes 
it. Air also enters the pilot on the 
clamp valve and shifts it to extend 
the clamps. When the last clamp 
cylinder extends, it opens a shutoff 
valve, which bleeds the pilot cham- 
ber on the work cylinders’ control 
valve. The valve shifts and the work 
cylinders extend. 

When the work stroke is com- 
plete, a shutoff valve opens, shifts 
the control valve, and retracts the 
work cylinders. As they retract, a 
shutoff valve opens. It shifts the 
clamp cylinders’ control valve, and 
sends air to the eject cylinders’ con- 
trol valve. 

As the clamp cylinders retract, a 
shutoff valve opens. It shifts the 
eject cylinders’ control valve and 
ejects the part. When the eject 
cylinders extend they open a shutoff 
valve, which returns them to their 
retracted position. 

A cutout valve in the circuit pre 
vents the cycle from repeating until 
the palm valves have been closed. 
The valve automatically cuts out 
when a set quantity of air has 
passed, and won't let additional air 
through until all air to the circuits is 
exhausted. 

Flow control valves on one work 
and clamp cylinder regulate the 
speed of the cycle. 
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e@ By R. J. HUTTEN, 
S. B. Whistler & Sons, I 
Buffalo, N.) 





Only connection to an 

air supply is needed 

to operate this automatic 
piercing machine. Depressinc 
two palm buttons opens 

air valves that start 

the machine. As cylinders 
extend and retract 

they actuate 

shutoff valves that 


control the cycle. 
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YOU NAME 


THE APPLICATION... 


ASHCROFT 
GAUGES 


MEET EVERY REQUIREMENT 





For more than 100 years the name Ashcroft has stood for 
the most advanced pressure gauge research, design and 
engineering. By anticipating the constantly changing and 
expanding needs of all industrial users, we have combined 
in Ashcroft Gauges the highest degree of accuracy and 

ng-life service for every type of installation. You can 
elect dial sizes ranging from 2” through 24 pressures 
from 30” vacuum or a few ounces up to 100,000 psi 
materials that meet all service demands 


There are three classes of Ashcroft Gauges. Each class has 
functional characteristics suited to the applications for 
which it is recommended 


DURAGAUGES. The finest pressure gauges built. High- 
est accuracy and durability make them ideal for the 
toughest services. They save many times their original 
cost in replacements and repairs 
QUALITY GAUGES. The finest general-purpose gauges 
made. Second only to the Duragauge in ruggedness and 
istained accuracy. Available for pressure, vacuum or 
compound services in low, medium and high ranges 
STEEL CASE GAUGES. The best gauges for small 
equipment like portable compressors, pumps, and for 
less important pressure lines. Pressure, vacuum and 


compound ranges availabk 


Among the many Ashcroft Gauges are Maxisafe*, pneu- 
matic receiver, recording, chemical and special applica- 
tion gauges, plus a variety of gauge testers. Get all the 
facts. Learn why Ashcroft Gauges are the best investment 
you can make. Write for Catalog 300B 





Quality Gauge 
No. 1000 for 
small equipment 


Quality Gauge 
No. 1056 for 
general application hydraulic presses 


Quality Gauge 
N 1010 for 





Vibration-Resistant 


Gauge No. 1122 
Heavy-duty gearless 





Duplex Gauge 
No. 1038 A. indicates 
two pressures on dial 


Special Purpose Gauge 
No. 1009. Heavy-geared 








ASHCROFT PRESSURE GAUGES 
A product of 
MANNING, MAXWELL & MOORE, INC. 





Consolidated Ashcroft Hancock Division . Stratford, Connecticut 
In Canada: Manning, Maxwell & Moore ef Canada, Lid., Galt, Ontario 
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EQUALIZING 35,000 TONS 





Concluded from page 8! 
ated valve. Accumulator pressure on valve e closes 
it when the manual valve drains its operator. 

@ Control System 
a hand lever which positions the cam shaft that actu- 


Press operation is controlled by 


ates the valves. This lever actually controls a master- 
slave selsyn system which in turn positions a 4-way, 
pilot-operated valve porting 1700-psi oil to the cam 
shaft control cylinder. A follow-up linkage from the 
cam shaft stops the valve when it reaches the position 
called by the hand lever. It is then holding the cylinder 
at the position required, so that the press is moving 
at the desired speed. Four positions of the hand lever 
are: RAISE, NEUTRAL, and LOWER. 

A 37-gpm, pressure-compensated, radial piston pump 
supplies the oil system which actuates the cam shaft, 
shifts valves E, and E, and provides emergency fluid 
for the water system. A duplicate pump and 40-hp 
motor is also mounted on a 75-gal tank as a standby 
to prevent downtime during repairs. 

Six, bladder type accumulators and a 14-in. oil 
cylinder are connected in parallel for fail-safe pro- 
tection. The 14-in. oil cylinder is preloaded with 4500- 
psi water on an 814-in diameter piston. In case of 
power failure, the 4500-psi water piston acts as a 
pump to provide sufficient 1200-psi oil to bring the 
cam cylinder to neutral. The accumulators provide 


additional flow. 


MARSH 
Needle Values 


ry 
Axim’ 
“s gessure 


workine F psi 


’ 


. «+ for finer regulation of water, oil or gas 


First needle valve to combine all the characteristics called 
for in modern industry. Embodies sturdiest basic construc- 
tion—machined from solid bar stock—suitable for pressures 
to 10,000 psi and equally efficient in lower range. Note 
stem guide fused to body by new 
“Conoweld” process, eliminating 
| | faults of conventional two-piece 
i | valves. Stem 416 stainless steel. Stem 
i] threads fine pitch for strength and 
( . micrometer regulation. Body electro- 
| zinc plated. Sizes 4%" to 1", globe and 
A ——> _ ~=«angie patterns. 


im . Il | Ask for new Needle Valve Catalog 


MARSH INSTRUMENT CO. Soles Affiliate of Jas. P. Marsh Corp, Opt. !9.Skokte, I! 
Marsh instrument & Valve Co. (Canada) Ltd., 8407 103rd Street, Edmonton, Alberta, Canada 
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PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 





V2 From HANNIFIN 
MHOWi air preparation units 


that don’t waste air power 





Hannifin Crown “Combo” units — filters, regulators and 
lubricators in any combination — keep compressed air in the 
“pink of condition” without depriving you of needed air flow 


Crown regulators open fast on demand, close precisely 
when demand is satisfied, deliver the exact amount of air 
needed. Their “piston balanced” poppet design, which makes 
possible a flat, large-area, poppet-type valve with very short 
stroke, is the reason. The inherent stability of this design — 


no hunting or chatter — results in multi-million cycle life 


Crown filters have large. reusable filter elements for 
minimum resistance to air flow. Crown lubricators introduce 
predetermined amounts of oil into the air stream, 
automatically. Their design is so responsive to variations in 
air flow rate that the concealed, tamperproof adjustment 

is rarely used. This is the easiest lubricator of all to fill, 





and remote-fill models are available 


Crown units are competitively priced and stocked in 

principal industrial areas by Hannifin CROwN authorized 

distributors. For CROWN literature and the name of the 
distributor nearest you, write 


HANNIFIN COMPANY 


535 South Wolf Road « Des Plaines, Illinois 


amen —A DIVISION OF PARKER-HANNIFIN CORPORATION 























PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Now from Pe rker © S jes 
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BOTH permanent-end Me, 
A A lee 

and re-usable . 
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. : -s 
hose assemblies ae, ye 





You may require permanent-end hose assemblies for 
your production AND re-usable fittings with coils of 
hose for quick, trouble-proof replacements in the 
field. With the addition of Parker’s new “Krimp-lok” 
fittings, permanent-end assemblies are now available 
from Parker. They use the same Parker hoses that 
enjoy a wide acceptance when used with Parker 
no-skive “Hoze-lok” fittings in the replacement field. 

A full range of Parker adapters is also available. 

Ask your Parker Hose Distributor, listed in the 
Yellow Pages, for engineering advice and literature on 
“Hoze-lok” re-usable fittings, also Parker hose and 
adapters. Write us in Cleveland regarding your re- 
quirements for Parker “Krimp-lok” Hose Assemblies. 





=. 
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FITTINGS AND HOSE 


DIVISION 
17325 Euclid Avenue 


Cleveland 12, Ohio 





A DIVISION OF PARKER-HANNIFIN CORPORATION 











PARKER-HANNIFIN FLUID-SYSTEM COMPONENTS 


Parker “Krimp-Lok” Hose Assemblies 
by Parker Fittings and Hose Div ») 







HANNIFIN Mobile Hydraulic Cylinders 
by Hannifin Company — divis f Parker-Hannifin 


y) 


Parker Control Valves 


Time-saving service for mobile equipment builders... 


3 PARKER-HANNIFIN HYDRAULIC CIRCUIT COMPONENTS 


see them at the show in1 booth 
discuss them in your office with 1 salesman 





At the Material Handling Institute Exposition, you will see a full range of high-precision 
Parker control valves known industry wide for fine metering, for delicate control of heavy 
° loads. You will see Hannifin power cylinders that efficiently and speedily convert hydraulic 
power into load-moving linear motion. Also a complete display of new Parker**Krimp-Lok” 


permanent-end hose assemblies that round out the 3-in-1 Parker-Hannifin service 


Also, if you need seal information, Parker Seal Company will have Parker O-rings and 
the new Parker “Gask-O-Seals” and “Stat-O-Seals” in this same Parker-Hannifin booth. 


If you can’t make the show, a Parker-Hannifin sales engineer representing all three 


divisions serving the mobile equipment field will discuss your mobile hydraulic problems 


with you at your own office. Just write to E. C. Davis, Parker-Hannifin Corporation, 


17325 Euclid Avenue, Cleveland 12, Ohio, to arrange for a visit from your 





COME SEE US AT. | 


“' MATERIAL HANDLING 





exposition PARKER-HANNIFIN 


Se MOBILE HYDRAULIC SPECIALIST 





| 
J 


Booth No. 1510 
REPRESENTING 3 DIVISIONS OF PARKER-HANNIFIN CORPORATION 
103 
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Only Parker piston hydraulic accumulators 
HAVE PATENTED 5-BLADE SEAL 
PREVENTS LEAK-BY EVEN DURING RAPID CYCLING 


Parker patented 5-blade V-O Rings maintain full wall Replace the simple, low-cost seals (preventive mainte- 
contact between piston and wall without rolling, even nance) at your convenience, 
under rapid cycling. These seals also hold full pressure 


Use in any position, even horizontal or upside down 
throughout long idle periods between cycles. Y Pe P 


at temperatures from —40°F to + 200°F, 
Use Parker Piston Hydraulic Accumulators wherever 


you want dependable, blowout-proof, full-pressure stor- 
age of hydraulic energy...or safe, reliable absorption of 
sudden pressure peaks in fluid systems. Distributors in most industrial areas stock Parker 

Parker, with nearly 10 years experience in piston Accumulators in sizes from 10-cubic-inch volume to 
accumulators offers these field-proven advantages : 10-gallon, 2 inch ID to 7 inch. 


Metal piston virtually eliminates osmosis of charging 
gas into oil, common with all-rubber separators, 


No sudden failures to cause work stoppage, because Write for your copy of our 36-page catalog of accumu- 
there’s no bladder to rupture, lator specifications, design, dimensions and pressure data. 


_ Arn Lh, 


Marker HYDRAULICS DIVISION 


17325 Euclid Avenue « Cleveland 12, Ohio 
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STRONGER 
and SAFER 
for every 

high pressure 
pipeline 
duty... 


... because 


they are 


drop forged 


OTHER VOGT PRODUCTS 
Forged Stee! Voive 
Petroleum Refinery and Chem 

Plant Equipment Steam 
Heot Exchange 

e Moking ond 


Refrigerating Equipment 


June, 1959 


Constantly imitated but never duplicated, Vogt forged steel 
fittings and flanges have* unmatched strength and toughness 
for your most severe pipeline duties. Laboratory controlled 
materials and Vogt's special forging techniques assure products 
which are always uniform in structure, fine grained, and free from 
porosity. Thereby the shocks and stresses imposed by high pres- 
sures and high temperatures are easily withstood, and with 
stubborn resistance to erosion and corrosion. Consult Catalog 
F-10 for our complete line of fittings and flanges. 


For a copy of Vogt Catalog F-10 address Dept. 24A-FAH. 


HENRY VOGT MACHINE CO., P.O. BOX 1918, LOUISVILLE 1, KENTUCKY 
SALES OFFICES: New York, Chicago, Cleveland, Dallas, Camden, N. J., 
St. Louis, Charleston, W. Va., Cincinnati 


DROP FORGED STEEL 

2 7 
Fittings 
and Flanges 
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CONTROL 
VALVES”? 


Use Our Precision Production 
Facilities for Fabrication 
to Your Specifications 


Our facilities are ideal for eco- 
nomical volume manufacturing of 
precision assemblies like the control 
valve pictured above, now in pro- 
duction in our plant for a large 


tractor manufacturer. 


We will welcome an opportunity 


to work with you on prototype 


or production requirements, Let us 


quote on your needs. 
rosy 
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SAGINAW DIVISION 
MANUFACTURING COMPANY 
9771 French Rd. © Detroit 13, Mich. 





FABRICATING MACHINERY FORUM 





Continued from page 7! 


MAINTENANCE 


The “fix it when it breaks down” maintenance plan 
was attacked by George C. Bonnell, service manager 
of Vickers’ machinery division. In spite of all the 
efforts made to publicize good methods and train 
people for preventive maintenance, many service calls 
are made because of: 

|. insufficient oil in reservoir: 

. clogged filter: 


}. loose intake line; 
lL. pump shaft turning in wrong direction; 


5. wrong oil, and 

6. wrong pressure setting. 

Users ignore noisy pumps and other symptoms of 
trouble. The odds against breakdown could be im- 
proved if machine operators and maintenance men 
would be alert to trouble signs. 

While its been proved that preventive maintenance 
plans pay off, Bonnell said these programs are not 
in wide use. So he suggests an approach that requires 
no investment and very little effort, just cooperation. 

1. Have repairmen and operators recognize symp- 

toms of trouble—dirty oil, noise, heat, erratic 
motion, gage readings, and leakage. 

Make it easy for the symptoms to be reported. 

Investigate all reports. 

. Keep a record of major breakdowns. It will 
show which areas need special attention. 


PAPERS were presented at the forum by William Bayley, 
process engineer, A. C. Spark Plug Div.; B. A. Olmstead, 
chief product engineer, Plastics Div., Package Machinery 
Co., and Harrison Munro, Pines Engineering Co. 


PUMPS 


@ How about a 2000 or 3000 psi double (hi-lo) 
pump? 

Economies is against it. Double pumps with external 
valving will come first. Till then, use two pumps with 


external valves. 


@ Can pumps be developed to eliminate pres- 
sure fluctuations? 

Some pressure variation and noise must be tolerated. 
(mount varies with type. Difficulties because of flow 
variation are potentially greater with piston design. 
With a 9 piston pump, amplitude of pulsation is 11% 

Concluded on page |08 
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whatever the 
machine tool 
application... 
you can depend on 
CUNO 

engineered filtration 


od el eee eet 


CUNO Filters are vital to the efficient operation of 
machine tool lubrication, hydraulic, and coolant sys- 
tems. By removing damaging particles, they help 
reduce maintenance and replacement costs by pro- 
tecting bearings, gears, valves, pumps, controls, etc. 
...help improve the quality of the product being 
manufactured. 

Depending upon the specific application, CUNO 
offers you three basic filter types ... CUNO Positive 
Self-Cleaning Edge-Type, CUNO Automatic 
Self-Cleaning Wire Wound Type, CUNO Disposable 
Depth Cartridge Filter ...available in a variety of 
housings to meet any flow requirement. 

Whenever you have a filtration problem—involving 
either a built-in application or a centralized system— 
write us. Our engineers will welcome the opportunity 
to demonstrate how you can depend on CUNO. 














111d 1t4 
(Liha 
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THE CUNO ENGINEERING CORP., Dept. 13, MERIDEN, CONN. 


A Leader in Industrial Filtration for More Than 30 Years 
In Canada: Peacock Bros., Ltd., P. O. Box 1040, Montreal 3, P.Q. 
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SYSTEMS 
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n the fluid 
ire @ primary cause of 


sive pump wear 


problem by installing 
1 the flow path or sump 
werful magnet in the Lisle Plug attracts 
1 holds these ferrous particles; prevents 
them from interfering with the proper func- 


f the hydraulic system 


Write for Catalog 
and Test Samples 


CORPORATION 


CLARINOA . IOWA 
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per cent of average flow rate. A 17 tooth gear pump 
will produce a pulsation having an amplitude of 21 
per cent of average flow. A vane pump with 15 blades 
has an amplitude of % of 1 per cent. 


CIRCUIT & SYSTEMS 


@ Any new developments in leakage control? 

In the last five years manifolds, new port seals, and 
straight thread fittings have been introduced and well 
publicized. Emphasis is now on application of existing 
methods. There hasn’t yet been the expected demand 
for straight threads. There’s great reluctance to switch 
to straight threads because most systems could not 
be completely changed. Some pipe threads would still 
remain. Inventory of different fittings is an obstacle. 

New JIC standards make straight threads prefer- 
able. Also the standards eliminate Dry-seal require- 
ment for pipe threads. 

Frank Mackin of GMI said surveys show that there 
has not been increased use of straight threads on in- 
dustrial machinery. About 60 per cent of the mobile 
designs use straight threads. The percentage is higher 
on aircraft. Increased use of a nut having a Teflon 
insert with pipe threads to seal ports was reported. 


e Is there a simple way to get two cylinders to 
move in unison? 

A number of circuits are available. Ed Gatwood 
of Vickers described circuits from his article pub- 
lished in the May 1958 issue of APPLIED HYDRAULICS 
& PNEUMATICS. Degree of accuracy required determines 
circuit complexity. Ron Render described a servo cir- 
cuit to do the job. OOC 


CAM-CONTROLLED PRESSURE 
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vide quick return, while the other two raise the 
cushion. Each of these pumps is capable of 110 gpm 
delivered at 3000 psi maximum. 

The rubber pad is actuated by four double-acting 
cylinders of 18%,” diameter and a central ram of 67” 
diameter, which is serviced by a prefill valve. All 
five cylinders act simultaneously for the pressing 
stroke when fluid is channeled to them by two 4-way 
valves in the supply system. The total maximum force 
imposed on the rubber pad is 13,000,000 lbs. at 2800 
psi oil pressure, up to 10,000 psi rubber pressure. 


@ Marform Press Cycle—The blank is placed on 
top of the raised blank holder plate, which is in line 
with the top of the punch. When the crosshead 
descends, the rubber pad contacts the blank. Pad pres- 
sure is determined by the cushion relief valve, whose 
setting is controlled by the cam. The pressure created 
in the rubber pad forces the blank to conform to the 
contour of the punch, while clamping the flange por- 
tion of the blank between the blank holder and the 
rubber to prevent wrinkling. 

At the completion of the draw, the moving cross- 
head rises with the rubber pad, and the drawn part 
is stripped from the punch as the blank holder also is 


nm 


moved upward. 
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(Actual Size) 


NEW SOLENOID VALVES by 
Airmatic 


These corrosion-proof valves have only one internal moving part 
and a completely protected solenoid coil. The coil is fully sealed 
and will not overheat on continu- 





from air, oil, gas and water... 
ous duty. Coils for continuous or intermittent duty, a-c or d-c, are 


OPTIONAL 
DESIGNS 


interchangeable. 
Life expectancy is many millions of cycles and by renewing the 


one-piece valve plunger, many millions more can be expected. The 
plunger can be replaced without disturbing rigid piping. 


G 


DISTRIBUTORSHIPS FOR THESE NEW VALVES ARE AVAILABLE MANUAL 
OVER-RIDE 





SPECIFICATIONS 
TWO-WAY 
91011 





THREE-WAY 
91011 





CATALOG NO 


PRESSURE RANGE 


ORIFICES 
VOLTAGE 


Vig” ORIFICE: 0-500 PSI 
Vig” ORIFICE: 0- 70 PSI 


Vie” THROUGH 346 
MOST A-C AND D-C 


ae” ORIFICE: 0-300 PSI 
Vig" ORIFICE: 0-100 PSI 


e” AND %& 
MOST A-C AND D-C 


MANIFOLD 
MOUNTING 


DUTY CONTINUOUS CONTINUOUS 


<a sr. Uni ai ua ASK 
FOR 
AIRMATIC VALVE, Inc. fiir 


Cleveland 9, Ohio 
All valve deliveries 


are made from Stock. 
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EVERYTHING UNDER CONTROL 
Phone: WOodbine 1-5320 + WESTERN UNION: Airmatic Valve, Inc., FAX, Cleveland, Ohio 
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PRECISION-BUILT 


HYDRAULIC 
VALVES AND PUMPS.. 


to YOUR specifications 


Over twenty years of specialized 
hydraulic valve and pump experience — 
newly enlarged, modernly equipped 
manufacturing facilities — an outstanding 
staff of thoroughly experienced craftsmen 
and an imposing list of satisfied customers 
is the best recommendation we can think 
of that you too will like our work. 


Hydraulic valve and pump building is a 
highly specialized field demanding skills 
and equipment which many important 
companies have found too costly to main- 
tain in their own plants. We are doing 
their work today. 


Why not invest a few minutes to hear the 
advantages of our service. It might well 
save you money and headaches. 


24301 Hoover Road, Warren Mich. 
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FLUID POWER 
PATENTS 





PRIORITY VALVE 


Valve was designed for hydraulic power steering 
systems on automobiles and other mobile equipment. 
It permits a number of accessories to be operated from 
the power steering pump, while always giving priority 
to the steering system. 

When the steering control valve is in its center posi- 
tion, pump discharge passes through the orifice in the 
distribution control valve piston, maintaining a small 
flow through the open-center steering valve. The re- 
maining pump flow is directed to the accumulator and 
the accessory control valves. 

When the spool in the steering control valve moves 
in either direction, oil is directed to the power steering 


Distribution 





Power steering 


To accessory 
control valves 
i} (4-Woy, closed center) 


Power steering 
contro! valve 
(4-Woy,open center 


) 


cylinder, and pressure builds up. This pressure forces 
the pston in the distribution valve to the left and blocks 
the port to the accessory control valves. Full pump out 
put is then available for power steering. 

Accumulator pressure acts on a push-rod that moves 
the piston in the distribution control valve. When the 
accumulator is fully charged, the push-rod moves the 
piston to the left. In this position, full pump output 
again flows through the open-center steering valve to 
the reservoir. 

U.S. Patent 2.846.850. George V. B. Hall. assigned to 
Thompson Products, Inc., Cleveland, Ohio. 


SERVO AMPLIFIER VALVE 


Valve converts a small electrical input signal into a 
proportional fluid flow. The spool is designed to elimi- 
nate reaction forces and give greater sensitivity. 

Pump flow is directed to the rod end of the actuator 
and to the pressure port on the valve. The actuator 
moves by controlling flow to and from its blind end. 
An input electrical signal to the torque motor, posi- 
tions the valve spool. 

When the spool moves to the right, fluid flows into 
the pressure port and through the opening leading to 


APPLIED HYDRAULICS & PNEUMATICS 





Distributed nationally for immediate delivery— 
The Complete Line of 





ALEMITE SURGEPRUF 


yaraulic 
nose and couplings 


The quality line for original equipment... the preferred line for fast, easy 
on-the-job replacements! Let Surgepruf be your one dependable source 
of hose, couplings and components for every industrial and automotive 
application! High-pressure, medium-high pressure and low-pressure 
hose for temperature operating range of —40° to +275°F. Couplings 
are reusable. Complete range of hose sizes and couplings, as well as 
adapters and swivel adapters. One of Alemite’s 34 strategically located 
distributors is ready to give you prompt, complete service! 


Medium-High and High-Pressure Hydraulic Hose and Fittings. Single and 
double wire braid hose. Non-skive feature assures easy assemblies in 
seconds. Seamless inner tube of Buna-N rubber and Neoprene outer 
cover. Resists abrasion, weather and oil. High strength reusable cou- 
plings. No special tools required. 

New Low-Pressure ‘’Shur-Lock’’ Hose—for use on fuel, filter, oil, air and 
vacuum gauge lines. Rugged, precision-matched couplings. Leak-proof 
grip. General purpose hose and coupling utility kit eliminates need for 
large inventory. 





Symbol of 
Replacement or Display Replacement or Display A LE M I I E 
Kit No. 2208 Kit No. 2209 Division 
Permits fast, easy on-the-spot as For low pressure fleet, automotive 
semblies for most common low and industrial general purpose STEWART-WARNER 


pressure automotive applications use 
CORPORATION 


ALES RGEPRUF 
Surcerr - Sueckl 


Alemite, Dept. EE-69 

1850 Diversey Parkway, Chicago 14, Ill. 

Please send me a catalog of the Alemite Surgepruf hose sup 

plies checked below —plus your free assembly guide book 
Low-pressure hose and couplings Medium-high and 

high-pressure hose and couplings 





Nome 

Company 

Address 

City State 
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HANKISON 
CONDENSIFILTERS 


A 
REDUCE 


maintenance 


MAINTAIN 
accuracy 
in pneumatic instruments, 


controls, and machinery 


® CONDENSE oil and moisture 
vapors—for maximum protec- 
tion of pneumatic systems 
SEPARATE entrained liquids— 
preventing corrosion and slug 
gish equipment 
FILTER contaminant solids— 
scale, rust, dirt, with disposa 
ble cartridge 
DISCHARGE all condensates and 
entrainments with built-in 
automatic Mag -Pneu - Power 
- Separator Trap 
. Condenser 
« Filter 


« Trap 


Capacities: M-100T, 100 scfm at 100 
pis: M-30T, 30 scfm at 100 psig 
toth models of rugged construction 
require only 1 hour per year servicing 


WRITE FOR BULLETIN 4158 


HANKISON CORPORATION 





College & Pike Canonsburg, Penna. 


QUAL Purpore. a 


AIR 
to 2000 psi 


HYDRAULIC 


250 psi 


EVEN WHEN 
MODIFIED WITH 
FOR LOW PRESSURE 


TAPERED CUSHIONS 
HYDRAULIC SERVICE! 


FINEST Ol rHI INTERCHANGI @ 7250 psi AIR — to 
I1.ES is this improve lew tl- purpose 2000 psi HYDRAULIC 
( Shh \ yviu o 
RIES Air ¢ , Sheffer f @ 12 BORE sizes — 1" 
( cimnat mach ine center of the te 14 
!. The ultimate is esig const ruc 
CARTRIDGE quickly 


1 performance y low-cost ser 
removed without 


© life Write NOW ‘for NEW BUL 
LETIN NO. 459 


SHEFFER. 


CORPORATION 


disassembly 

Sturdy STEEL head 
construction 

Meets or exceeds JIC 
INTERCHANGEABLE 
with other mokes 


SOLD BY LEADING 
DISTRIBUTORS 
NATIONALLY 
Cincinnati 15, Ohio 


Phone VA-lley 1-0020 SEE PHONE BOOK YELLOW PAGES 
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FLUID POWER PATENTS 





the blind end of the actuator. This flow moves the 
actuator piston to the right. If the spool moves left, 
fluid from the blind end of the actuator is forced out 
the exhaust port and the actuator moves left. 
Forces in the valve are balanced by the design and 
position of the guards. By Bernoulli's principle, flow 
through the restricted openings at the pressure and 
exhaust ports causes a lower transverse pressure than 


Pressure port 
ZX... 


Seine motor 
—e 


+ ened 





Exhoust 

















that caused by flow through the port leading to the 
actuator. Thus when the spool moves to the right, pres- 
sure tending to move the spool further to the right. 
due to flow through the pressure port, is less than the 
pressure tending to move the spool left, due to flow 
through the port leading to the actuator. The same 
forces are present, in the opposite direction, when the 
spool moves left. 

The guards compensate for reaction forces, tending 
to move the spool against the desired travel, by isolat- 
ing them from the surface of the spool. 


Paul F. Hayner, 
Nashua, N.H. 


U. S. Patent 2,817,359, assigned to 


Sanders Associates, Inc., 


Other Patents 


CYLINDER CUSHIONS 
No. 2,853,974 by Ellis E. Hewitt, assigned to West- 
inghouse Air Brake Co., Wilmerding, Pa. 


HYDRAULIC PRESS 
No. 2,854,919 Milan Vltavsky, 
Ceska Lipa, Czechoslovakia. 


AIR COMPRESSOR 
No. 2,854,928 by John Szczepanek, 


SERVO-CONTROL SYSTEM 
No. 2,855,065 by Rene Lucien, 
Aeronautiques et Mecaniques, 


assigned to CKD, 


Chicago, Ill. 


assigned to Societe 
d Inventions Fribourg, 


Switzerland. 


RELIEF VALVE 
No. 2,870,781 by Francis H. Tennis, assigned to 
Hydraulic Unit Specialties Co., Waukesha, Wis. 


ACCUMULATOR 

No. 2,870,791 by Harold E. Wells and John F. 
Strickler, assigned to Bell Aircraft Corp., Wheatfield, 
MR. 3: 
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DE LAVAL 


for Power Hydraulics 
IMO PUMPS 


Smooth power flow without pulsation 
If you require a hydraulic pump Can be direct-driven at 
for actuating any kind of ; ; : 
pena eget high speeds without reduction gears 


equipment—lifting, tipping. 
loading, bending, pressing, etc. Thoroughly dependable and proved 


consider the IMO. Here are its ° ° 
a, QUIET, smooth rolling action 
Easily installed 


Typical IMO installation for ingot 
rolling mill. Intermediate roll is 
hydraulically raised and lowered. 


Lifting 
_— pistons —_ 


The 
IMO Pump 


has only ee 


3 moving parts velva 


IMO eo Valve for 
PUMP regulation 
of lowering 


_—_—_ CMT by a by Mae : weed 


— AN MR was ii o By-pass 

Sil me, &, - , 7 eal — 
Oil 
tank 


ey IMO Pumps 


DE LAVAL STEAM TURBINE COMPANY 


906 Nottingham Way, Trenton 2, New Jersey 
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VALVAIR AIR & HYDRAUL 
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EXTRA-LONG NOSE GUIDE provides maximum 
bearing area for piston rod .. . assures peak re- 
sistance to side-loading deflection of rod and piston. 
CARTRIDGE SEAL assembly is designed for quick 
on-the-machine servicing . . . can be replaced with- 
out any disassembly of the cylinder. 
REMOVABLE PORT ADAPTERS allow fast exchange 
of complete cylinder assemblies for bench servicing 
. time consuming piping operations are eliminated. 
SELF-ALIGNING CUSHION SEALS assure uniform 
cushioning throughout cylinder life . . . unique one- 
way seal eliminates need for cushion ball check 
TEFLON* WEAR STRIP on piston prevents metal-to- 
metal contact between piston and bore . . . scuffing 
or scoring of bore surface cannot occur. 


6) NYLON-BACKED PISTON CUPS for air service, or 
Teflon-backed O-rings for hydraulic applications, 
provide positive, bubble-tight sealing throughout the 
cylinder’s operating pressure range .. . keeps break- 


loose pressures low 


POSITIVE BARREL SEAL, with full-width metal-to- 
metal contact between barrel and heads maintains 
leak-free sealing . . . holds dimensional stability 


under maximum stress. 


RE-USABLE MOUNTS, with precision-fit load bear- 
ing slots, handle heaviest operating loads with 
ample safety factor are easily changed for 
modification or re-use of cylinder. 


*Trade name for duPont tetrafluoroethylene resin 


CYLINDERS »« SPEED KING CONTROL VALVES AND MANIFOLDS « PLUG-IN CONTROL VALVES AND MANIFOLDS 
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HEAVY-DUTY AIR AND 
HYDRAULIC CYLINDERS 


Here is a cvlinder on which vou ean stake your 


reputation... built by Valvair, makers of famous 
SPEED KING control valves. With design fea- 
tures based on years of application engineering 
experience in high-production manufacturing opera- 
tions, Valvair’s new heavy-duty air and hydraulic 


cylinder offers performance, durability and ease of 


maintenance. Construction and component mate- 
rials have been coordinated to assure efficient, 
trouble-free operation, plus longest service life with 
minimum machine downtime. 


For detailed information, wr 
Bulletin VC-800 Address 
AH659, Valvair Corporation 
11, Ohio 
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: 


200 psi air, 500 psi hydraulic 
BUILT TO JIC STANDARDS 


Built to JIC Standards and offering a full range 
of bore and rod sizes, interchangeable mounting 
styles, stroke lengths and cushioning options, you'll 
find Valvair heavy-duty cylinders ideal for your 
non-rotating ey linder applications. ‘Take advantage 
of one-source responsibility for all your control 
system needs... cylinders, valves. manifolds, filters, 
regulators and lubricators... call in your nearby 


Valvair field engineer today. 


Offices in principal cities 


alvair....... 


HI-SPEED INLINE VALVES © PILOT VALVES © MINI-KING VALVES © MANUAL VALVES ® FILTERS © REGULATORS © LUBRICATORS 
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3-pump 
circuit 
powers 
large 
expander 


@ By J. F. COLEMAN, 


Vanager, Sales Engineering, 
(,rotnes Vac hine W orks, Inc . ( hicago, Il. 


XPANDERS are used to rough-form round, oval, 

square, or polygon shaped parts. Expanding re- 
duces machining time and eliminates material waste. 
To avoid the linkage and wear of mechanical ex- 
panders, Grotnes Machine Works designed this 1580- 
ton all-hydraulic machine. 

The hydraulic circuit uses three pumps. High pres- 

sure is from a 2-way, variable-volume, radial-piston 
pump. A gear pump mounted at the opposite end of 
the electric motor delivers high volume at low pres- 
sure. A small volume, low pressure, gear pump, integral 
with the piston pump, delivers pressure to operate 
the valves and controls for the variable-volume pump. 
It also supercharges the radial piston pump and directs 
oil through the filter and heat exchanger. 
@ Circuit Operation—Single-acting cylinders A, B, 
& C are connected to the cylinder block on the radial 
piston pump. Cylinders B, and C have a larger dia- 
meter than cylinder A. Pressure from the small gear 
pump is always directed to cylinder A. Volume and 
direction of flow is varied by directing gear pump 
pressure to and from cylinders B and C. 

When gear pump pressure is directed to cylinder 
B, it forces cylinder A against the stop set by a small 
electric motor. Position of this stop determines the 


116 





volume of oil delivered to the expander on its work 
stroke. Gear pump pressure to cylinder C moves the 
piston pump to neutral. When cylinders B and C are 
opened to tank, cylinder A moves cylinder C against 
the stop set by the manual adjustment. This reverses 
the flow and directs pump output to the return cylinder. 

The three-position, 4-way, solenoid-operated control 
valve selects one of three positions for the radial piston 
pump. A pilot shut-off valve, actuated by high pressure 
from the piston pump, bypasses the large volume 
delivered by the low-pressure pump when the expander 
jaws meet the work. When the main ram reaches a set 
pressure, a relief valve opens and trips a miniature 
limit switch. The switch energizes a solenoid on the 
t-way valve that reverses flow from the pump and re- 
turns the ram. 

Gear pump pressure to the hydraulic pilot on a shut- 
off valve allows the top of the cylinder to discharge 
to the reservoir when the ram is returning at high 
speed. 

e@ Construction—Main piston and rod are made 
in one piece to reduce maintenance and eliminate 
leaks. The small return cylinder fits into a recess in 
the bottom of the main piston. This construction re- 
duces overall height. Double seal, cast iron rings are 
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used for piston gland seals. A bleed line from the main 
gland to the reservoir prevents external oil leakage. 
Expanding is done on the downstroke of the main 
piston. A small diameter cylinder returns the drawbar 
fast. The cavity between the two pistons is vented to 
the reservoir to prevent pressure from building up. 
The part to be stretched is placed over a set of 
expanding jaws at the top of the machine. The down 
stroke of the main piston pulls a cone between the 
expanding jaws. The jaws are pushed out, stretching 
the part to the required size. On the return stroke the 


jaws collapse, and the part is removed. 
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See your L and L man if you are 
| HAVING 
~ PORT SEALING 
PROBLEMS? 


| CAN HELP 
—s— YOU WITH 





SEAL 





| NT METAL 





SOLVE FLUID LEAKAGE 


Wedging action of metal sleeve against taper 
in the port makes pressure-proof joint. 


Positive metal seal is unaffected by fluids, 


temperature, high pressures or vibration. 





“Connect up with L and L" 
Write for Catalog CN-59 





tN 


MANUFACTURING CO. 


P.O. Box 292 
East Detroit, Michigan 
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servovalves 
with mechanical feedback 








New performance levels can now be achieved 

at environmental extremes in advanced aircraft 

and missile applications. These light, compact, reliable 
servovalves are available in quantity to your specifications. 
Consult Moog for precision electrohydraulic servovalves, 


servoactuators and integrated servosystems. 


SERVOCONTROLS, INC. PRONER AIRPORT, EAST AURORA, N.Y. 


LEAT NG INNOVATOR AND PRODUCER OF ADVANCED ELECTROHYDRAUVULIC SERVOVALVES 
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DESIGNING FOR LONGER FATIGUE LIFE 
By F. D. Taylor 


Simulated flight fatigue test procedure 
in hydraulic components. Proper 


HOT FLUID SYSTEMS & MATERIALS 
. . . DISCUSSED BY SAE COMMITTEE A-6 


diractadl 


AVIATION NEWS FROM THE FLUID POWER FIELD 


AVIATION COMPONENT DATA 


New 
hy rau 





EDITORIAL ADVISORY BOARD 


e@ Charles H. Cannon Lockheed Aircraft Corp. e H. G. Conway Short Bros. & Har- 
land Ltd. e Kenneth W. Dubois Douglas Aircraft Co. @ Howard Field, Jr., Convair, 
A Division of General Dynamics Corp. @ Wm. E. Mayhew Republic Aviation Corp 
@ Ralph E. Middleton Lockheed Aircraft Corp. e E. T. Raymond Boeing Airplane 
Co. @ John W. Ruttle, Jr. The Martin Co. e C. F. U. Stoner Fairchild Aircraft Div 
e W. F. Talbot Northrop Aircraft, Inc. @ Albert Weisskopf Grumman Aircraft 
Engineering Corp. @ Harold E. Wells Bendix Aviation Corp 
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FATIGUE FAILURE of a hydraulic jack caused by tension around a 


thread undercut 


CRACK resulted from the sharp corner made by the thread running 


into the bore 





e Vhat should be the fatigue life of aircraft hydraulic components? 


@ How can it measured? 


@ Where do fatigue cracks start? 


Designing for longer fatigue life 


_ By F. D. TAYLOR, Engineerin 


LUCTUATING hydraulic pres- 

sures stress components up to 
half their ultimate strength. To 
find the exact number and magni- 
tude of these pressure variations, 
the whole system must be built 
and tested under actual or sim 
ulated conditions. Or the designer 
can calculate these variations in 
an arbitrary way, based on past 
experience with similar systems. 
Building the system takes a long 
time; calculating has many prob- 
lems. Here is a method which 


can save time and expense while 
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, The Plessey Company, Ltd., Swindon, England* 


yielding a high degree of ac- 


curacy. 
Required fatigue life of hy- 
draulic components can be deter- 


mined by dividing them into three 


groups: 

l. Primary components, where 
failure would endanger the air- 
craft and occupants, such as hy- 
draulic jacks on landing gear. 

2. Secondary components, 
where failure would not endanger 
the aircraft, but would be a seri- 
ous nuisance, such as component 
failure in the main system requir- 


ing use of the emergency system. 

3. Components not subjected to 
substantial variations in_ stress, 
such as tank return-line compon- 
ents or those which are used 
infrequently in an 
system. 


emergency 


@ Component Design——Light- 
weight hydraulic components can 
be designed with adequate fatigue 
life, if rapid changes in stress level 
are eliminated. Sharp 
should be avoided. Corner radii 
should be Surface 


edges 


generous, 
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FIBERGLASS FORMS 
ARE A 
KIDDE SPECIALTY! 





Thanks to Kidde’s continuous 
winding process, a new field of 
fiberglass forms is now open to 
aviation engineers. Structural 
tubing, pressure vessels can now 
be made stronger than steel with 
half its weight! 


“? 





For the engineer interested in 
the field of pneumatics, filament 


NEW-the world’s biggest re goes soe 


the solution to many problems 
Available in capacities of from 


filament-wound fiberglass radome! 50 to 2500 cuble inches these 


spheres can withstand pres 
Here it is — twelve feet high, four feet in diameter — the largest filament sures up to 5000 psi. 
wound fiberglass radome ever made. This huge form was produced by a spe 
7 cial winding process—product of Kidde engineering knowledge and research 
which results in an extremely high strength-to-weight ratio, plus a maxi 
mum in physical and electrical uniformity. Furthermore, this Kidde 
continuous-winding process, plastic reinforced by fiberglass, permits the 
, : construction of fiberglass shapes and forms which were either difficult or 
impossible to fabricate by previous methods. 


Walter Kidde & Company has available complete facilities and personnel 
for the development, testing and production of fiberglass forms. If you have 
a problem in this area — write Kidde today. We’ve solved some pretty tough 
ones in the last thirty years! 
Walter Kidde & Company, Inc., Aviation Division 
616 Main Street, Belleville 9, N. J. 





Missile rocket motor cases, tor 
pedo bodies and missile radomes 


—— N e@ 2 are but a few of the forms which 
ae --S =  - — Kidde can fabricate from high 





~ =. i, strength, low-weight fiberglass 

trict Sales § ff Wa Kidde-f N ‘ capable of withstanding tem 

yyton, Oh t. | Mo. —San Dieg Valter K & pany j peratures as high as 1000°F. for 
eattle, Wast Van Nuy Calif Washington, D = Mont ; Toront Var iver short periods of time 
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for those really tough 


aircraft or missile 
applications 





specify 
RUNING 


DESIGNING FOR LONGER FATIGUE LIFE 





finish of the components subjected 
to fatigue must be good, without 
machining marks on _highly 
stressed parts. Quality should be 
closely controlled, and quality 
control notes should be included 
on drawings. 

Material used in hydraulic com- 
ponents should have good elonga- 
tion characteristics. All parts 
should be tested for cracks. Vapor 
blasting or a_ similar 
should be used when preparing 
forgings for crack detection. Avoid 
polishing, because it can smear 
metal over cracks and prevent the 
anodic dye from penetrating. Light 
alloys should be free from course 


process 


grain. 
Sometimes a component has a 
very short fatigue life because of 


e How to Determine Fatigue 
Life—Fatigue life of a hydraulic 
component can be determined in 
several ways: 

(1) Subject it to impulses fluc- 
tuating from 0 to 1.25 p.w. (where 
p.w. is the working or system 
pressure). The pressure is fac- 
tored by 1.25 to allow for the 
scatter of the results. 

(2) Test it from O to p.w. 
Allow a scatter factor of 6 if only 
one sample is tested. Take the 
geometric mean of the results if 
6 units are tested. 

(3) Test the components to 
more accurately simulated condi- 
tions, say 20% of the cycles from 
0 to p.w., 40% of the cycles from 
0.75 p.w. to p.w., and 40% from 
0.5 p.w. to 0.75 p.w. 

For methods 1 and 2, the de- 


a long storage. Locked up stresses, 
during machining, can 
surface cracks due to 
stress corrosion. Rough machin- 
ing before heat treatment helps 
prevent these stresses. The amount 
of metal left for final machining 
should be kept to a minimum. A 


stress 


signer must assume that a large 
number of small pressure varia- 
tions, say 10, is equivalent to one 
full pressure cycle. The present 
trend is to use the second method, 
calculating an arbitrary require- 
ment for the unit. 

In individual circuits, the pres- 


induced 


QUICK DISCONNECT | 
COUPLERS 


Self-Sealing or Open Flow 
Aluminum «Steel « Stainless 


° 4 to 2 


produce 


further refinement is to 


capacities 


relieve the finished item in hot sure varies depending upon ap- 
e Simple, rugged and depend icati 
water. plication. For example, the land- 
ible locking mechanism 
e Excellent flow characteristics 
e Positive valve and seal action TABLE | 
| 


e Extremely high working 
uo : Shows the recommended test requirements for 100 flying hours of aircraft life. Since 
pressures 
Nid ' the pump circuits B-! and B-2 are subjected to the total of all demands on A-I or 
® vide oper: ne “TY 2T% 2 jn . 

perating temperature A-2 circuits, the B-! or B-2 requirements are based on (N x A-I) + (M x A-2) 


range 





¢ Minimum bulk and weight 
e Highly competitive prices 


Long Flight Short Flight 





SEND FOR FREE SAMPLE Duration Duration 
-\- 
(Please clip coupon to letterhead) petal wee | cae || OD” | cae 
7 — = = = oe oe oe ae ee ee oe oe p.w. p.w. Pp.w. Pp.w. 
A-1 In and out only, not selected more | 7 
Ime than a few times for flight, such as landing 200 1000 
gear, flaps, bormb doors, etc. 
BSRUNIN ae 
G A-2 In and out only, selected frequently 
COMPANY in flight or taxiling, involving many pres- 
| sure variations, such as nosewheel steering, 500 +2000 2500 +10,000 


automatic brakes, dive brakes, etc. 


Nebraska 
(M Circuits) 


WY So. 9th. Lincoln 


B-1 Circuit downstream of the relief | 

vaive, subjected to pump or accumulator | A-1 x N) + (A-2 x M) 
pressure continuously and all parts of a | (0 to P.W. requirements only 
variable delivery pump circuit subjected to 

pump pressure continuously. 


Please send me free — 
Aircraft | 


upier sample 


NAME | 


VA 





B.2 Circuit upstream of the relief vaive 2x B-1 
subjected frequently to full pressure varia- 


tions. | 


IMPANY 








ADDRES | 














HYDRAULIC, PNEUMATIC AND FUEL | 
SYSTEM COMPONENTS 
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ing gear, landing gear doors, and 
associated locks would form one Pump 
circuit, while bomb doors and TANK 
automatic camera might form an- 
other. The location of check 


























valves in the system usually deter- 
mines the pressure independence y 
of the hydraulic components. 

To determine pulse require- 
ments, assume: 

(a) The off-loading system or : i ms 
device cuts in and out regularly, 
and this is arbitrarily reduced to 
a number of full zero to p.w. 
pulses. 

(b) A reasonable amount of 
ground testing has been included 








Relief valve 
4 Woy selector Can 











by an increase in the requirement. 


(c) The up-and-down, or in- [>z}+ +a] 
and-out circuits are similar 
enough to be given the same 
requirement. @}- 


(d) All aireraft, military or 
civil, can be divided into long or Pr. gouge \ 
short flight duration groups, for 
test purposes. ° 
The data in Table I does not 
apply to special services such as 








Pr. gouge 

















Jock under test 





power flying controls. These 
should be based on test results, 
because they vary considerably TEST RIG—In the fatigue testing rig, the selector is of the slide type and is 
iM spring loaded against a cam which rotates at not more than 30 to 40 rpm 
The pressure pulse is long enough to change strain on the material. An 
© Me Tesler was sesecieted with electric counter records the number of cycles. A variable relief valve alters 
Short Brothers & Harland, Ltd., at the pressure pulse magnitude, and an off-on valve between main circuit and the 
time he developed this article. pressure gauges protects the gages. 
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GOOD AND BAD DESIGN 
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SHARP CORNERS build high stresses. Here are some examples of how good design can relieve fatigue in critical areas 
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Design breakthrough now 
ADVANCED DESIGN 


(PV SERIES) 





Mode PVOOE Model Series PV012 Model Series PV024 Model Series PV039 
Theoretical Dst n. rev Theoretical Dspl. .188 cu in. rev Theoretical Dspl. .367 cu in. rev Theoretical Dspl. .@00 cu in. rev 
Rated Speed rpr Rated Speed 10,000 rpm Rated Speed 8,000 rpm Rated Speed 8,000 rpm 
Weight 4 it Weight 4.2 Ib Weight 5.9 Ib Weight 9.5 Ib 
Hp ib @ Rated Speed . Hp Ib @ Rated Speed 4 Hp lb @ Rated Speed 3.8 Hp lb @ Rated Speed 3.8 
Bolt Spacing 18 Bolt Spacing 3.536” Bolt Spacing 3.536” Bolt Spacing 3.536” 

434" verall Length 5 7A?” Overall Length 5%” Overall Length 61342” 





e “Design breakthrough” as used on this page is a carefully 
considered statement. Here is the lineup of the PV series fixed 
angle variable displacement hydraulic pumps for aircraft and 
missiles systems optimization. The numerous important improve- 
ments briefly discussed at the right indicate that these advanced 
design pumps are destined to set new standards of performance. 


All series have integral automatic pressure compensator and a 
broad range of control methods. This advanced design requires 
substantially fewer parts than conventional design . . . and it has 
reduced to a minimum the number of external sealing elements. 
Now, for the first time, the power saving (and heat rejection 
advantages of variable*displacement are available in pumps of 
fixed displacement envelope and weight. 


When first announced last March, only the smallest unit (Series 
PV006) had completed exhaustive endurance tests and was 
available. Now three more series (PV012, PV024 and PV039) are 
ready for system application. Three larger sizes are in the 
development stage. For further information write for 


Bulletin A-5233. 
VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 


Aero Hydraulics Division * Engineering, Sales and Service Offices: 
ADMINISTRATIVE and ENGINEERING CENTER TORRANCE, CALIFORNIA «+ 3201 Lomita Boulevard 
Department 1474 «+ Detroit 32, Michigan P.O. Box 2003 «+ Torrance, California 
Aero Hydraulics Division District Sales and Service Offices 
Albertson, Long Island, N.Y. «+ Arlington, Texas 
Seattle 4, Washington + Washington 5, D.C. 
Additional Service Facilities at: Miami Springs, Fla. 
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IMPROVED LIFE 


Exhaustive endurance tests have proved these 
new pumps meet the requirement of new 
MIL-P-19692 specification (i.e., 750 hours at 
rated rpm which is a very substantial increase 
over the 560 hours previously required). 


INCREASED SPEED 
CAPABILITIES 


The maximum recommended speeds (both 
continuous and intermittent ) have been greatly 
increased for all sizes without exception ... 
more than doubled for some models. 


SAME HIGH EFFICIENCY 


Volumetric efficiency is from 96° to 98°% over 
a pressure range of 500 to 3000 psi. All the 
improvements enumerated here have been 
made without any sacrifice of the exceptionally 
high efficiency inherent in Vickers axial piston 
type pumps... . under partial as well as full 
flow conditions. 


in depth! 
VARIABLE 


DISPLACEMENT PUMPS 

















Model Series PV153 
Theoretical Dspl. 2.350 cu in. rev 


Model Series PV104 
Theoretical Dspl. 1.600 cu in. rev 


Model Series ....PV062 
Theoretical Dspl. .950 cu in. rev 
> 


*Similar inherent performance advancements shown for the smaller pump sizes will be carried over to these models. 





IMPROVED RESPONSE 


The PV006 series is capable of full flow to zero 
flow response in 0.02 sec and zero flow to full 
flow response in 0.04 sec without pressure 
oscillation. 


MINIMUM PACKAGE 


These PV series variable displacement pumps 
have practically the same envelope as constant 
displacement units of equal output. In com- 
parison with standard variable pumps, the 
reduction in envelope varies from 70°; to 15% 
as size increases. 


IMPROVED CONTAMINATION 
RESISTANCE 


Performance of these new pumps is greatly 
improved even when operating with con- 
taminated oil. This improved contamination 
tolerance results from changes in both design 
and materials. 


IMPORTANT WEIGHT SAVING 


The new advanced design pumps represent a 
100% increase in power-to-weight ratio over 
any other variable displacement pumps now 
available. The magnitude of this improvement 
is evident from the fact that every added 
pound of component increases a missile’s gross 
weight from 30 to 75 pounds. 


IMPROVED RELIABILITY 


Exceptional capabilities (high speed, long life 
and contamination tolerance) under extreme 
conditions . . . even greater under normal 
application. 


PARTS STANDARDIZATION 
Major parts are interchangeable for fixed and 
variable displacement pumps and for fixed and 


variable motors in each series. This standard- 
ization results in customer savings. 
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Hot fluid systems and materials 
... discussed by SAE Committee 


Hicu temperature problems 


laced through the discussions of 
the A-6 Committee of the S.A.E. 
Cleveland 
meetings As Mach numbers rise 


during their recent 

high performance aircraft and 
missiles, fluid power reliability be 
omes imperative. New fluids, fit 
tings, components, seals, materials 
und concepts were considered by 
the committee. Specifications were 
recommended for adaption or re 
vision 

B. R. Teree, Republic Manufac- 
turing Co., the chairman of A-6 
presided over leading specialists 
from industry and the armed 
forces. Sub-committee chairmen 
were F. H. Pollard, Republic Avi 
ition Corp., C. H. Cannon, Lock 
heed Aircraft Corp. and G. R. 
Keller, Autonetics Div. of North 
American Aviation, Inc. 
@ Missile Fluid Power With 
the military 
missiles ready for instant action 
for prolonged periods, E. T. Ray- 
Boeing Airplane Co., led 


a discussion on the effects of 5- 


mond, 


year storage on elastomeric seals, 
fluids and metal parts. Several 
tests have been made, either with 
now-obsolete equipment or for an 
insufficient length of time. The 
need for accelerated ageing tech 
niques was expres ed. Orbiting 
vehicles, operating for a year or 
longer may require ambient temp 
eratures cycling between 200 F 
and 200 iF 


verify reliability. 


Storage tests can 


Auxiliary power units were re 
viewed, and the results of a survey 
prepared by Raytheon’s J. W. 
Kastle Jr. disclosed. At least seven 
methods for energizing the sys- 
tems were presented, ranging 
through batteries, hot gas, ram 
air, stored gas and engine drive. 


Commenting on whu.s needed to 


126 


planning to. store 


aid work in the field, engineers 
requested that specifications cover 
\.P.U. components, seals, relia- 
bility requirements and package 
Hecht of Lockheed 


recommended establishment of a 


eny elopes. J . 


weight /horsepower /volume / opera- 
ting time ratio. 

J. Ballantoni of Chance Vought 
Aircraft outlined work being done 
in conjunction with the Navy on 
the use of missile structural mem- 
bers as fluid lines. Package hy- 
draulic systems and modular com- 
ponents are also being studied by 
this group. All seals are metallic; 
all metals corrosion-resistant. Aim 
is to increase reliability and im- 
prove maintenance procedures. 

(mong requests for further study 
were the application of rotary 
hydraulic actuators, metallic gas- 
ket retained elastomeric seals, and 
a pull-apart self-sealing coupling 
for launch or stage separation. 
@ Pneumatics Hot gas servo 
systems were discussed. E. T. Ray- 
mond led critiques on servo valves, 
poppets and diaphragms materials 
and design for temperatures be- 
tween 1000 F and 2000 F. Paul 
Stiglic, Ramo-Wool- 
dridge Corporation presented a 


| hompson 


paper co-authored by D. J. 
Shramo and PD. D. Carrell, 
“A 1000° F Pneumatic Computing 
Servo’. A rotary device, its per- 
formance improved with tempera- 
ture elevation, though a non- 
linearity is introduced into the 
system. Steady state calibration 
remains constant over wide vari- 
ations of temperature and pressure. 

The Koppers Co. recommended a 
temperature range of 300 F to 
L.2000 F as forseeable in future 
pneumatic systems. A sub-com- 
mittee, headed by E. T. Raymond, 
was appointed to investigate spec- 


ifications for hot gas servo com- 


ponents. For these purposes, the 
“hot gas” was defined as high 
temperature 
products of combustion. 

e Hydraulic Packings 
Elastomeric O-rings for aircraft 


pneumatics not 


and missiles were discussed. Pit- 
ting and sticking were experienced 
by some in high pressure and 
temperature tests and applications 
of newer elastomers. Plasticity 
loss was a problem encountered 
in the 65 F area, making those 
seals marginal in reliability at low 
temperatures. Work is being done 
to relieve these conditions. 

J. Bloom of Douglas El Segundo 
presented data comparing life of 
leather vs single turn and spiral 
TFE back-up rings at pressures 
to 7000 psi. He also drew atten- 
tion to the MS28772 D ring, 
suggesting that its drawing be 
amended to state that back-up 
rings must be used with the D 
rings at high pressures. 

Republic Aviation 
elastomeric seals in 


will _ test 
minimum, 
maximum and average squeeze. 
Correct groove configurations for 
the various materials are expected. 
e Hydraulic Fluids — Boe- 
ing’s R. E. Osgood presented a 
paper on “A Realistic Hydrauli 
System Fluid Contamination Me- 
ter”. Assuming that the servo 
valve is most severely effected by 
fluid contamination, he uses this 
unit as the contamination meter, 
altering it for test purposes. Re- 
sults justify this conclusion. 
Contamination-free containers 
for fluids is a common field prob- 
lem, and the use of polyethylene 
cornerless bags was suggested. 
Existing drums were found to 
collect particles regardless of all 
precautionary measures. 
Lockheed-Marietta’s C. Smith 
presented a paper on Simulated 
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A-6 


Aircraft Hydraulic System Tests 
at 400 F to 600 F temperatures. 


Seals and pumps were found to ae Fos & ‘ ie 4 
be the cause of most failures at ew. > ae ‘ GEAR PUMPS 


the higher temperatures. 


Republic Aviation’s W. E. May- Wh, Sie: j} e* 
hew submitted a report on the <2 I GENERATION 
status of the 1000 F hydraulic oP ae a 
ee ae ee © MISSILES © SPACECRAFT 
W.A.D.C. contract. The new fluid, and ) 


not yet prepared for general ust 4 3 

or specification, performed well -* ne garcons 
in a miniaturized system at temp ta ‘ Eastern are uniquely 
eratures to 1000 F. There was no 2 suited to the exacting 
appreciable change in viscosity, 3 , . operating require- 
nor increase in acidity. Radiation- ia a ments demanded in 


resistance was excellent through- the craft of tomorrow. 


out the full temperature range 4 if ia. Check these Eastern 
for possible use in nu lear areas. a a gear pump features 
After 5 hours at 1000 F, the fluid > ee —do they suggest a 
was found to be in_ re-usable , é solution to your 
condition. The fluid was a poly- —— : present design 


phenyl ether. problem? 


> “ i. | 
@ Systems F. C.. Mittell, 
North American Aircraft Corp Small size: Eastern gear pumps are the smallest, lightest 
, : , ‘ ; made. Airborne servo system pump shown delivers 1.5 
presented for consideration, a , %"! Yq!" ! 
hoi) gpm @ 1500 psig — measures only 17%” x 17%” x 2%", 
model specification for hydrauli * ‘ip es weighs 9 oz. 


omponents desig and test ) 
componen design an ‘ for Wide performance range: pumps available have 


the — F to 450 F temperature Z ; theoretical displacement from .0016 to .0419 cu. in. per 
area. The paper proposes that all revolution — flow from .025 to 2.0 gpm, pressures from 
0 to 2000 psig, at speeds to 24,000 rpm. Weights with 


static and dynamic seals be of | 
motor range from 1.5 to 8.5 Ibs. 


metallic construction, specific ally 
excluding elastomeric seals. Fil- | Unaffected by extreme environments: rugged, 
tration is generally held to the 25 | reliable Eastern units take loads to 50g in stride — shrug 
; ; off temperature differentials to meet MIL specs 

micron (max.) level. All metal 

Flexibility, economy: mass-produced components can 
be teamed into the precise configuration you need 
Creatively-engineered custom pumps also available. 


must be of non-corrosive nature. 
Fluid is specified as MLO-8200. 
Lock and star washers are not 


permitted. 
Several members contended that Contact Eastern for creative contributions to help 
; ° h | 
the largest single cause of failure you solve your hydraulic pump or power problems 
Write for Bulletin 360 — your complete new 


In advan ed hydraulic systems on guide to Eastern aviation products 
the fittings. AN designs dating 
back to World War II were the Hydraulic power * electronic cooling * refrigeration-type cooling 


culprits, it is believed. The need pressurization-dehydration * servo-valve hydraulic systems 
‘ oo 


for new con epts and designs was 

sii aha tos eines es ; EASTERN INDUSTRIES, INC. 

field. Welded fittings are a relia 100 Skiff Street + Hamden, Conn. 

bility measure in many advanced 

vehicles. ( if West Coast Branch Office: 1608 Centinela Ave., Inglewood 3, Calif. 
Circle 36 on Time-Saver Card 
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HYDRAULIC 
DESIGNERS 


ne of the major programs at 
Bendix-Pacific is the long range de 
velopment of high precision hydraulic 
controls for missiles and aircraft. We 
are seeking creative engineers 
familiar with high temperature re 
quirements who are interested in 
proneering the new frontiers 

Bendix-Pacific is one of the largest 
and best equipped sources for hy 
draulics in the nation. You are sin 
cerely invited to consider joining this 
forward looking company where you 
can enjoy all the advantages of 
Southern California living 


Please mail the coupon or write today. 








W. C. Walker, Engineering Employment Mer. 

Pacific Division, Bendix Aviation Corp. 

11626 Sherman Way, North Hollywood, Calif. 
erested in hydraulic engineering 
raduate engineer with degree 


not a graduate engineer but have 


Zone State 











AVIATIO 


NEW 





from Ahe fluid power fieé/d 


Donald Erle has joined Dal- 
mo Victor Company as super- 
visor of fluid controls for the 
firms Hydraulics division. Now 
responsible for development of 
fluid control components, he was 
recently chief engineer for the 
Hydrodyne Corp. 


Donald Erle Dan J. Tinius 
Dalmo Victor Co. N. Y. Airbrake Co. 


Dan J. Tinius was named 
senior project engineer for the 
Watertown Division of The 
New York Air Brake Com- 
pany. Located at the company’s 
new West Coast office at 5058 
Venice Boulevard, Los Angeles, 
California, he will render engi- 
neering service for Statopower 
Aircraft Hydraulic 
customers in that area. 


Equipment 


THIN SHELF HOLDS 
“ON THE SHELF” ITEMS... 


. sales managers get a lot of re- 
quests which could make the sale 
curve shoot upward if the product 
were available. To brighten his day 
Ray Wilbur, S.M. at Vinso in Van 
Nuys, Calif. has a thin shelf on the 
wall next to his desk. It’s paper thin 
for such items as: 
10,000-psi, zero-leak, 200 lb/min helium 

valve (qualified of course) 
2000°F to 09°F zero leak fluorine 

valve (five year storage life) 
1% x lL-in., 300-gpm, 4000-psi, 450°F 
relief valve (no pressure drop allowed) 
Solenoid valves for solid propellants 

Be our guest—add your own to 
this shelf. 


ee 


Robert Capazzi is now sales 
engineer for Adel Precision 
Products _ in Mineola, Long 
Island. He will represeent the com- 
pany in hydraulic and pneumatic 
equipment. 


The Vinson Manufacturing 
Company of Van Nuys, Cali- 
fornia has appointed Charles 
Hewett as chief engineer and 
William Dunn as his assistant. 
They will supervise development 
of valves and transducers. 


Edward N. Gomberg has been 
named general manager of Con 
Diesel Western, the western 
facility of Consolidated Diesel 
Electric Corporation. He will 
supervise sales, service and manu- 
facturing in that area for the com- 
pany’s Aircraft Equipment Divi- 
sion. 


NEW AIR COMPRESSOR’ TEST 
STAND... 


... has been delivered by Walter 
Kidde & Co., Inc., to the Air Force. 
One compressor can be checked out 
(at left) while another is broken in 


Instrumentation indicates all func- 
tions of the 4-stage, 3000 psi, 
cfm machines being tested. Failure 
results in visual and audible alarms. 
An immediate automatic shut-down 
occurs in the section at fault. 
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DO YOU KNOW ABOUT GASK-O-SEALS ? 


You Can't 
leave a 
Gask-0-Seal 


out! 











Hundreds of accidents have been caused by seals being left out during 
assembly or repair, and thousands of production hours have also been lost 
for the same reason. Just one of the plus values of Gask-O-Seals is that they 
are practically impossible to leave out because they are inspectable 
visually after assembly. This can mean many valuable warranty 
dollars saved, many hours of downtime saved — and it may mean 


the saving of human lives. 


They also provide no-leakage positive sealing, prevent blow-outs. Damaging 
coldflow is eliminated, high manufacturing and maintenance machining costs 


are avoided and they are reuseable. If you use static 


LON, Si, Mla ra 
Sees SS SSN 
VELMA EEA Po rker SEAL COMPANY 
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ULVER CITY, CALIFORNIA and CLEVELAND, OHIO 


A DIVISION OF PARKER-HANNIFIN CORPORATION 





Flexonics 
Research 
Laboratories 


Applied Research... 
Development...Testing 


—— =. weer S = 








Flexonics Research Laboratories is 
the unique combination of excep- 
tional talent practical thinking 

extensive experience ... and 
very modern facilities. 

The areas of primary interest are 
environmental engineering, hy- 
draulics, pneumatics, mechanics 
and metallurgy 

Our laboratories perform vibra- 
tion, shock, high and low tempera- 
ture, sand and dust, altitude and 
salt spray tests 

Functional testing includes liq- 
uid and gaseous flow, high and low 
pressure, impulse, applied motion 
and leak detection. 


You ore invited to write for 
your copy of Flexonics Capoa- 
bilities Summary. 


®-@e00 


RESEARCH LABORATORIES 


of 
FLEXONICS CORPORATION 


885 N. State Street 
Elgin, Ilinois 
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Electrohydraulic Positioning 
System 
features speed 
and accuracy 


Capable of speeds of 8 feet per 


second on a 4-inch bore evlinder 


i 


_— 
accurate to 1 part in 2,000, these 
systems are available from 1 to 
500 hp rating. Applications include 
rocket nozzles guidance simulators 
ind deflecting walls.—CompuDyne 
Corp.., Hatboro, Pa. 

Circle 500 on Time-Saver Card 


Pressure Switch / Transducer 
. « « spans 0.5 to 4000 psi 


For aircraft and missile use, the 
pressure sensing range is cali 
brated by rotating an _ external 
setting which is locked by two set 


screws. An _ optional mounting 
bracket isolates vibration up to 2000 
eps and 50 g’s.—Haydon Switch 
Inc., Waterbury, Conn. 

Circle 501 on Time-Saver Card 


O-Rings 
. . « for new MIL spec 


Standard size O-rings are now 
available to meet the new MIL-p- 
25732 (ASG), a specification for 
non-metallic O ring material for 

65 F to 275 F use. The fluid 
specified for this material is 
MIL-H-5696A.—Stillman Rubber 
Co., Culver City, California. 

Circle 502 on Time-Saver Card 


Pressure Regulator 
. . . is hand-loaded 


Meeting USAF specification, 
MIL-C-26037A for use with Type 
MC-11 compressors, this unit can 
handle pressures to 6,000 psi with 
delivery at pressures to 5000 psi 


Accuracy can be held to +1% 

Ballast controller uses high pressure 

air itself.—Hoke Inc., Cresskill, N.J 
Circle 503 on Time-Saver Card 


High Temperature Pumps 
. . « for 24,000 rpm 


Complete line of pumps and 
motors for high temperatures are 
described in a new brochure. 
Speeds to 24,000 rpm; efficiencies 
to 90%. Among features of these 
units are: constant velocity uni- 
versal joints, spherical pistons with 
line contact rings and all-steel con- 
struction.—Pesco Products, Bedford, 
Ohio. 

Circle $04 on Time-Saver Card 


APPLIED HYDRAULICS & PNEUMATICS 





Dehydration System 
. . . uses disposable cartridges 


Designed for ground support 
pneumatic systems, this equip- 


ment operates in the pressure 
range of 600 to 12,000 psi with 
flow rates to 550 scfm. Dewpoint 
of 100° F and oil vapor content 
of less than 42 part per million are 
obtained by these dehydrators 
Robbins Aviation Inc., Los Angeles, 
California 
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400-Cycle Motor 


4 rugged, light-weight powe1 
unit. Normal operating range, .35 
to 1.25 hp. Rated 1 hp at 22,000 
rpm. Bulletin illustrates outline 
dimensions, mounting, performance 
curve. Model C-2610.—Hoover 
Electric Co., Columbus, O 

Circle 506 on Time-Saver Card 


Relief Valve 
has 8-psi drop 


In the '2” size, the valve takes 
800psi with 8-psi maximum pres- 


sure drop at 2400 Ibs. hr. flow. 
Weight is .35 lb. temperature range 
from 350 to 350 F.—Aero Supply 
Co., Corry, Penna 

Circle 507 on Time-Saver Card 


Valves, Filters, Accumulators 
. . for aircraft, missiles 


Valves, filters, accumulators and 
other fluid handling products are 
described in a new catalog, which 
divides valves into five design 
groups with applications, functions, 
specifications, and operating char« 
teristics of each type.—Koehler Air 
craft Products, Dayton, Ohio 

Circle 508 on Time-Saver Card 

Continued on next page 
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UNIQUE GAUGE MOUNTING ON F8U-1 CRU- 
SADER — Three RMC-Lindsay high pressure : @ 


gauges are flush-mounted in the outside skin of 
FILLING 
SB rors 


this F8U-1, for quick, accurate ground checking 
of pneumatic systems. 
, 


Skin-mounted RMC-Lindsay 
pressure gauges give Crusader 
quick, accurate ground check... 


The Chance Vought Crusader’s pneumatic systems are ground 
checked with a glance at the RMC-Lindsay High Pressure Gauges 
installed in the outside skin of the plane. 

3,000 supersonic miles—and a transcontinental record later, 
they will still be registering accurately .. . as they will for the life 
of the plane. 

Two of the gauges are of the suppressed 

zero type, registering from 1,000 to 4,000 

p.s.i. The other registers from 0 to 4,000 

p.s.i. 

These gauges have undergone a 50G 

shock test with no ill effects. They will 

withstand vibration from 10 cps. to 2,000 

eps. at 25Gs, at ambient temperatures 

from —65°F to +350°F. They are mois- 

ture sealed at the crystal. 

There is no linkage, no gear train to 
disintegrate or to cause pointer vibration. 

The indicating pointer is attached directly 


to the end of the helical bourdon tube. MODEL #6903  [Actvol Size} 


RMC-Lindsay High Pressure Gauges have proved themselves 
in performance—on record-setting transcontinental jet flights, on 
innumerable take-offs and landings, on missile guidance systems, 
and on missile test stand countdowns. 

Whatever your high pressure gauge problems may be, why not 
let RMC engineering skill provide the answers. Write, wire or 
phone either of the addresses below. 


ROCHESTER MFG. CO. OF CALIFORNIA 
98 Beacon Place, Pasadena, California 


ROCHESTER MANUFACTURING CO., INC. 
209C Rockwood Street, Rochester 10, N. Y. 
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400 CYCLE i 


N O N - R E C T I F I E D Metal-to-Metal Seal 


. « « for varying pressure, 
flow, temperature 


AC SOLENOI D VA LVE Seal 1S based on principle ot 
two metal surfaces coming into 


contact on a single line plane 
Small pressures will deflect any 


_ 






irregularity and give a complete 
seal between seat and poppet 
Rubber or other synthetic seals are 


= 
Nien LA 
MAAR 
peti 
Le || 
tl Md n 
Shy . i 
not needed. The seal is not affected 
by extreme temperature changes. 
Used in a shutoff valve it seals 
10,000-psi nitrogen Hydrauli: 
Mechanisms, Inc., Brooklyn, N.) 
SHOWN Circle 509 on Time-Saver Card 
AERO SUPPLY ACCEPTED A TWICE ACTUAL 
CHALLENGE THAT 92 OTHER Sesiiien the 
MANUFACTURERS TURNED DOWN THE - - + ds self-locking 
Insuring vibration-proof  tight- 
CREATION OF A DIRECT ACTING 400 CYCLE ik Gk eat oh te an 
NON-RECTIFIED AC SOLENOID VALVE fared or fareless tube sealing 
Stainless nuts may be used wit! 
FOR A MOST UNUSUAL APPLICATION anv fluid to 800 F. They ire inter 
INVOLVING WEIGHT REDUCTION , 
AND RELIABILITY. Wass 
. a 
° 
Aero Supply has designed and built a 400 cycle ~a\e $ 
non-rectified AC solenoid valve for precision high ~~ : 
temperature operation or for immersion in JP-6 fuel ; 
changeable with AN 818 and MS 
While this valve is designed for one specific application, 21914 series coupling nuts.—Stand 
Aero Supply has established capability in this area and is ard Pressed Steel Co., Jenkintown , 
prepared to design and manufacture other 400 cycle " piel $20 on Time-Saver Card 


non-rectified solenoids/ valves to meet your specification 


Request Bulletin #59-130 and our Capabilities Report 
Relief Valve 


ENGINEERS WANTED W yao -eietd fhe te jsld.e growing . for large flows 


dynamic creative orgonizotion, send your resume Designed for ground handling 
to our Chief Engineer and support equipment the pilot 
operated relief valve controls pres 

hydraulic systems wher: 


===> AERO SUPPLY MFG. CO. INC. ag he gg oe 


CORRY, PENNSYLVANIA Fluid Regulators Corp., Painsville, 
Ohio 


ELECTRO-MECHANICAL DEVICES + ENGINEERED FLUID CONTROL SYSTEMS + PRECISION MANUFACTURING a 


Continued on page '34 
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NEW FILTER DISC 


screen disc cartridge for service as 
breather or flame arrester 


e A new filter disc in- 
corporating wire cloth 
screen as filter media is 
available for application 
to many types of prod- 
ucts. Completely self- 
contained, for simple 
adaptation to any prod- 


Circle 17 on Time-Saver Card 


NOW 4 PNEUMATIC 
REGULATOR THAT 
OPERATES FROM 
0 TO 5000 psi WITH 


CONSTANT ouTiEt 
PRESSURE! 


A new light weight (3.75!bs) regulator 
that guarantees a constant outlet pre 
any setting f rr to 5000 F Sr 
precise laboratory instrumentation 
or field service, these 

tank or mpressor feed 

relief for system protec 


AMAZING SIMPLIFIED DESIGN REQUIRES 


ONE ADJUSTMENT FOR BOTH RELIEF VALVE 
AND PRESSUR TLET SETT 


filter 


disc serves as a breather 


uct design, the URE OUTLET SETTING 
or can be used as a tank 


vent flame arrester. 


Filter media is multiple a: 
layers of fine mesh steel or bronze wire screen. 
Available in 1”, 134”, 154”, 3144” diameters. Write MANUFACTURING CORP. 
for complete information. AIR-MAZE CORPORA- 11920 JEFFERSON BLVD., CULVER CITY, CALIFORNIA 


Naval. 92 : Designers & Mfgs. of Valves, Reguiators and Disconnects 
TION, ( le ve land <8, Ohio. Both Airborne and Ground Support 








DESIGN IN HYDRAULIC 


SC 


bh Par 


ia 


Efficient at pressure from zero to 


10,000 p.s.i. 


Maximum sealing, minimum wear 


Saves space, reduces mach ning ees ae 
@ Even distribution of pressure over 


50 standard sizes (34"' to 9!/4"’) in the sealing surfaces 


stock @ Simple fixed depth housing 
SCN-Ring before CN-Ring sealing 
pressure is applied noer pressure 


Fully resistant to hydraulic oils @ Easy to fit 
mat Write for Technical Brochure R28/SCN6 


qty RONALD TRIST & CO. LTD., Dept. SCN/6 BATH ROAD, SLOUGH, BUCKS, ENGLAND 


(A Company of the Bell’s Asbestos and Engineering Group) Telephone: Slough 25041 Telegrams: Resvalar, Slough 
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Simple or Complex 


FROM JUST A SPEC 





RELIABLE 

at every step 
In this package MC has condensed many 
functions 


Solenoid, pilot, two speed 24 GPM 
Valve, 3000 psi motor, relief, filters, re- 
strictors, timers, bypasses, manual modu- 
lating override gears, two output shafts 


8000 RPM 


Send your inquiries 
for hydraulic, pneumatic and 
fuel components to 


M.C. MFG. CO. 


P.O. Box 126 @ LAKE ORION, MICH. 








. .. the original 





SPRING-LOADED 
Wyee Kim 
/ 
joint ring provides Ae 
squeeze - grip action, 


assuring complete | > , 
contact on the rod ~ ht 
at all times. Main- 4 


<= 


This patented closed 


~ 


tains uniform, contin- 
vous pressure on 
wiper edge. Rods are always clean 
in any temperatures. 


Fall "CJ" Wiper 
Rings operate 
most effectively 
under extreme 
conditions of dust, 
glaze, oil, grit, 
powder, gases, 
sand, ice, etc. 
Available in di- 
ameters /," 
through 13". For any commercial use. 
Used by military and aviation industry 
since 1944, 


ACE PRODUCTS CO. 


1820 N. 12th SF. Toledo 1, Ohio 
Est. 1935 
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AVIATION 
COMPONENT 
DATA 
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Pneumatic Systems 
. . » and components 

12-page brochure devoted prima- 
rily to aircraft and missile applica- 
tions. Reinforced plastic fiberglas 
shapes are included.—Aviation Divi- 
sion, Walter Kidde & Company, 
Inc., Belleville, NJ. 

Circle $12 on Time-Saver Card 


Differential Pressure Switch 
. + » uses poppet action 
Spring, preloaded against a pop- 
pet to one of the pressures being 
sensed, is overpowered when that 


—_ - 


me 


pressure is exceeded. Snap action 
is transmitted to limit switches in 
the unit. When pressures are equal- 





ized, poppet and switch are re- 
stored to normal position. Simple 
construction adds to reliability.— 
Consolidated Controls Corporation, 
Inglewood, California 

Circle $13 on Time-Saver Card 


Filters 
. . « have twilled weave mesh 


Ultrafine wire mesh filters made 
rigid by a special welding process 
which bonds all cross wires to each 
other is featured on these filter 
assemblies. Elements are perma- 
nent and cleanable. Housings for 
3000 and 5000-psi service in six 
sizes.—Aircraft Porous Media, Inc.., 
Glen Cove, New York 

Circle 514 on Time-Saver Card 


High Pressure Regulator 
. « » for pneumatics 


Has air pressure range of 100 
to 3000 psig, temperatures from 
100 F to 300 F. The 16000 Series 
regulators eliminate shock loading 
on the downstream system when 
the inlet system is suddenly evacu- 





ated. Air flow capacity 0.5 to 100 
scfm. Utilizes remote or internal 
pressure sensing.—Aerodyne Con- 
trols Corp., Huntington Station, 
N.Y. 

Circle $15 on Time-Saver Card 


Miniaturized Coupling 
. . » self sealing 

Model 1010 Series is only 2% 
inches long and weighs slightly 
over 42 ounce. Exceeds MIL-C-741 
65 F to 37 


3 
requirements, with 5 





F temperature range and 1500-psi 
operating pressure. Sealed with 
Viton “A” O-rings.—Aeroquip Cor- 
poration, Jackson, Mich. 

Circle 516 on Time-Saver Cara 


Miniature Pressure Switch 
. » » weighs 34 ounce 


Designed for 400 to 3,000 psi 
systems, this switch operates in 
the —65 F to 275 F temperature 
range. Model 3486 has a_ proof 
pressure of 4,500 psi, and a burst 
pressure of 7,500 psi.—Frebank Co., 
Glendale, California 

Circle §17 on Time-Saver Card 


Hydraulic Power Unit 
. . « for missile test 
Fluid pressures to 3000 psi at 
flows to 10 gpm from variable 





delivery pump powered by a 15-hp 
motor. Stainless steel fluid contact 
components and lines prevent corro- 
sive contamination.—Cen-Tec Corp., 
Livonia, Mich. 

Circle $18 on Time-Saver Card 
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Control re 

LEXY Ay 85 eages 

Safely, 
accurately ia 


yressure to contr 
niet pressures to 15 ps 





MODEL MAK. INLET MAX. OUTLET 
NO PS! PS! 


N10 ava 


D30 


Yours for the asking 
Take advantage of Victor's 
ong experience with high 
pressure gas regulation to 
help solve your specia 
problems 
rates 1e 
corrosive fluids and tem 

ympensation 
yy phone us 


today. No obligation \perating temperat 


‘ 


All models listed are field prove 
te | " orrosive case 
e@ all non-corrosiy gas S 


pressures above 10.000 psi. F 


VicIoR EQUIPMENT COMPANY °°: 





plus ability to 
and outlet pressures. Chart below shows oper 





¥ rates, because Victor employs gas 


rate delivery from 5 to 15,000 psi witt 





1 excess of 50,000 scfm at maximum inlet 


Je Of Standard models 


FEATURES MAX. FLOW 
SCFM 


250 
400 
600 
170 
200 
250 
250 
500 
800 
1 200 
0,000 
0,000 
50,000 
250 


5 
a 
¥) 
a 


mounting or remote control. They regu 
dels available for corrosive gases and 
r Victor High Pressure Regulator sheets 


E 








Pressures to 
2500 





Output from 


DOWTY 
Pressure Balanced 
Hydraulic 
Gear Pumps 


| if 


Features: Pressure balanced s 


Applications: 


} 


BERRY 
HYDRAULICS 
Gap ie a 


MAIL FOR 
COMPLETE DATA 


Berry Hydraulics 
37 Oliver Buildings 
Pittsburgh 22, P 


Name 
Company 


Address 
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NEW 


PRODUCTS 





2-WAY SOLENOID VALVE 

. offers direct lift 
Features: Has one moving part. 
Suitable for applications having 
main line pressure to 40 psi. 
Mounted in any position for multi- 
ple uses. For air, water, oil. 


<=. 





Specifications: Forged brass body 
and bonnet 
spring, Buna N disc. Available with 
5/16” orifice in either *s or 2” 


NPT connections 


stainless steel core 


Automatic Switch C 


F rham Park 


Circle 305 on Time-Saver Card 


HYDRAULIC FILTERS 


. cut maintenance time 
Designation: Quick-Top 


Features: Filters can be changed 
in less than a minute, bv use of 
closure device consisting of hand 
removable cover, held in place by 
spring steel retainer ring. For uss 
with hydraulic oils. Inlet to filter 
body is through side, outlet through 
bottom, with cover at top. Can be 
supplied with bleed valves, check 
valves. Differential pressure indica- 
tors show when change is neces 


sary 


Specifications: Rated for flow of 
15, 30, 60, 90 gpm from —65 to 
1.900 F available in each of three 
series. Series 600 for systems to 
250 psi; Series 650 to 1000 psi, 
and Series 700 to 5000psi. 


Test Equipment Division 
Consolidated Diesel Electric Corp 
Stamford, Conn 


Circle 306 on Time-Saver Card 


GAUGE SAVER 


.. + for —10 psig 


Designation: Series FLP 





Features: Protects ultra-sensitive 
low pressure wind tunnel and en- 
vironmental chamber instruments. 
Uses reference pressure port giving 
protection to 10 psig. 


Specifications: Maximum weight of 
5 oz. Readily available from stock 
in 11 combinations of pressure 
connections. 
Fisher Controls Inc 
Santa Monica, Calif 
Circle 307 on Time- Saver Card 


PUSH-BUTTON SWITCH 

. «+ only 112" high 
Features: anywhere. 
Push-button plunger, “O” ring in 


Operates 


stem seals out dirt, moisture, oil 
Scraper built into stem prevents 
ice, dirt from fouling plunger Op- 
erating point easily adjusted ove 
2-inch rand by lock-nuts on stem 


Corrosion - resistant construction 
used throughout-—stem, plunger 


stainless steel. housing is monel, 





Specifications: Stem threaded for 
mounting in 42-inch holes. Has 34” 
diameter, is l'2” high. Electrical 
capacities of 6 amps at 125 VAC 
30 VDC resistive, 2.5 amps at 30 
VDC inductive. Operating foree 
is 8 to 12 lbs., +3 Ibs. 


Electrosnap Corp 
Chicago, III 


Circle 308 on Time-Saver Card 


Continued on page 138 
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Consistently uniform J&L Electricweld special smooth |.D. tubing has virtually eliminated both shop 
and field problems involving hydraulic cylinders on Farmhand machinery. Point cap welded onto 
end of cylinder piston (see above) permits loading arms and buckets to rotate freely without binding. 


Why Farmhand Co. specifies J&L Electricweld 
cylinder tubing for heavy-duty farm implements 


“We're pleased with the results we're getting from J&L Elec- Special inside smoothness of Jal tubing 
tricweld special smooth I.D. tubing in making hydraulic cyl- , : , 
: speeds production, cuts rejection rate 


nders for our Farmhand loaders and other implements,” reports 

y wo 
Raymond Esnough, Field Service Manager of the Farmhand ¥ 
Company, Hopkins, Minnesota 


1 


“Our rejection rate during production has been extremely 


low, because of the consistently uniform dimensions and ex- 
cellent I.D. finish of J&L tubing. Inspection time has been 
cut considerably 
‘In addition, the field performance of J&L cylinder tubing 
has been excellent with all of our farm implements. Field prob- 
lems traceable to tubing deficiencies and variations have been 
at an absolute minimum, and we've appreciated the excellent 
technical help offered by J&L representatives. 
“We're continuing to specify J&L tubing for new products 
as well as for our current line, because of its over-all problem- 
free performance.” 
For more detailed information on J&L special smooth I.D. Note the extended piston travel involved in lifting this 
tubing, call your J&L representative. Or write to Jones & Farmhand Hydump box from field level to dumping posi 
Laughlin Steel Corporation, 3 Gateway Center, Pittsburgh tion. Hydraulic cylinders must be rugged to withstand 


30, Pennsylvania. continuous service of this kind. 


Jl Jones & Laughlin Steel Corporation 


STEEL PITTSBURGH, PENNSYLVANIA 





Specifications: Operating rates of WELDING COUPLINGS 


NE VV 1-1000 cpm. Time that valve is ... are scale-free 


PRODUCTS 


f 


CYCLE TIME TESTER 


for solenoid valves 


Designation: No. 259 
Features: Designed for testing sok open during each cycle 


id valves ses electromagnetic idjusted from 10-90% 


yunter to record number of op 


G. C. Wilson & Co 
Huntington, W. Va 


erations, and tuning eve to indicate 


pertorma Circle 309 on Time-Saver Card 





CARDWELL ELECTRIC- 
HYDRAULIC CONTROLS 





Typical large capacity hydraulic power unit. 120 GPM @ 
2,000 PSI. 125 hp electric drive 
Cardwell custom designs and engineers hydraulic equip 
ment to meet your specific job requirements, regardiess 
of application, size and capacity. Write for descriptive 
catalog and further information. 


ARDWELL MACHINE COMPANY 


Franklin at 19th St., Richmond 11, Virginia « Phone Milton 4-4593 


Circle 22 on Time-Saver Cord 


Features: Couplings joined with 
piping prevents scale and icicles in 
critical hydraulic systems. Match 
pipe and welding fittings of cor- 
responding nominal pipe sizes for 
easy assembly. Male end of coup- 
ling serves as solid back-up ring, 
eliminating weld metal icicles from 
protruding into pipeline. Permanent 
leakproof welded connection in- 
sured, insulating inside surfaces of 
piping so welding scale cannot be 
created by oxidation of metal 


Specifications: In carbon steel 
stainless sieel, aluminum, other 
metals and alloys. Carbon steel 
piping available in sizes from ‘- 
12” and operates at 800 psi at 270 
} 
Tube Turns 
Division of Chemetron Corp 
Louisville, Ky 
Circle 310 on Time-Saver Card 


IMPULSE SWITCH 


. . « is one-way 


Features: Provides simplified elec- 
trical control for solenoid valves 
and starter relavs by eliminating 
need for one-way actuators, inter- 


locks, or delay devices. Useful 
for air cylinder and _ hydraulic 
systems where impulse action is 
required. All moving parts of 
hardened stainless steel for top 
corrosion and wear resistance 


Specifications: Rated 15A, 125 - 
250/460 vac, 15A Res. 5A ind, 5A 
motor, 30 Vd-c. 
Licon Switch Division 
IHinois Tool Works 


Chicago, II! 
Circle 341 on Time-Saver Card 


TUBE-CUTTING MACHINE 
. . « for short pieces 


Designation: Model 500 


Features: Produces up to 235 
pieces per minute. Pieces can be 
flared without burring. Machine 

Continued on page 140 
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$75.00 


List Price* for a Yy” 
4-way incl. Solenoid 








3-way, shut-off and 
smaller sizes are com- 
parably less. All 
prices less the usual 
trade and quantity 
discounts. 


SOLENOID =~“ 
OIL VALVES 


(250 P.$.1.) 


WHERE WHY HOW 
Thread 


rolling 
machines 





Lapped sealing surfaces seal 
tight indefinitely as a re- 
sult of wear compensation 


Holding position 
( leakpr« of ) 


Oil gets contami- 
nated by scale in 
castings (not Cfiti- 
cal to dirt) reduced 
maintenance 


Sealing surfaces in constant, 
intimate contact, dirt can't 
lock valving members - 
saves coil burn-out 


Pressure 
testing in 
automotive 
production 


(Leakproof) ... as 
versus spool valves 
which cause over- 
demand on 
hydraulic system 


Positive shut off of internal 
port to port leakage and of 
course, no external leakage 


Hydraulic 
work feed 
apparatus 


Saving auxiliary equipment 
such as pilot operated 
check valves 


Maintaining safe 
holding pressure 
(leakproof ) 


Machine tool 

chucking 

& clamping 
No spools or poppets ob 
structing full, round flow 
passages 


Quick action (high 
flow capacity ) 


Automatic 
door openers 





Shear-Seal valves have full 
flow, are leakproof, not 
sensitive to dirt 


: Better performance 
Solenoid 


controlled 
hydraulic 
system on 
machine you 


build 


Low priced, less auxiliary 
equipment and labor cost 
Valves don’t stick, saving 
coil burn-out; stay leak 
proof indefinitely, seals are 
wear compensating 


CONTROL VALVE DIVISION 
" 
4 arksdale valves 
25 ALCOA AVENUE ¢ LOS ANGELES 58 © CALIFORNIA 
Circle 130 on Time-Saver Card 


Lower manufac- 
turing costs 


Reduce service 
problems 


June, 1959 


BLAMING COIL BURN-OUT 
ON THE SOLENOID? 
THEN TAKE A CLOSER LOOK 


AT THE WALVE! 


SPOOL and 
POPPET Valves 
bind and stick 

as dirt collects... 
overload solenoid 
and cause coil 
burn-out. 


“swéam sta” Valves 
are not sensitive 
to dirt... 
always retain 
solenoid power 
margin. 











D.C. sovenoio ; | 


VALVES 0 to 10,000 P. S. ! 


A.C. SOLENOID “swéam SEAL” 


j 


&,* 
= ‘ee 


AG ir 
“= \ si 
EXPLOSION PROOF A.C. and D.C. 


SOLENOID “swéam)stac> VALVES 0 TO 10,000 P. S. | 


SPOOLS and 
POPPETS leak... 
can't compensate 
for normal wear. 


“swéam. stat’ \/alves 

stay leakproof... 
a spring takes up 
the normal wear. 


ASK FOR 
CATALOG 
V-59-60 


7 h VALVE sail 
oT arksdale valves 


5125 ALCOA AVENUE * LOS ANGELES 58 © CALIFORNIA 
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Ordinary V-rings, with their flat sur- 
faces, provide little or no automatic 
sealing action against the walls of the 
cylinder, with the result they quickly 
lose effectiveness. This means, of 
course, loss of power and eventually 
1 maintenance problem. R/M Vee 
Flex Packing Rings are specially de- 
signed to solve it for you. Convexly 
curved surfaces where the rings meet 
ind thinner cross section at the apex 
of each V cause a flexing action which 
makes a firm seal on the shaft and 


stuffing box wall and between rings 


R/M Vee-Flex Rings are available 
in many compositions to meet the haz- 
ards of various applications: high tem- 
peratures, high pressures, fast cycling, 
corrosion, or combinations of these. 


R/M’s engineers have amassed a 
wealth of experience in manufacturing 
packings and gasket materials to meet 
the most exacting requirements of in- 
dustry. This experience is at your dis- 
call on R/M 


posal 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, 
MECHANICAL PACKINGS AND GASKET MATERIALS 


PASSAIC, N.J. 








RAY BESTOS-MANHATTAN. INC Mect | Packings « Asbestos 


Textiles ¢ Industrial Rubber « Engineered Plastics 


NEW 
PRODUCTS 


bed, when tilted, allows parts to 
fall into tote pans. Cut-off holding 
blocks hold tubing rigid until 
knives complete cut 


Specifications: Will cut tubing 
from %” diameter, having 0.028” 
wall thickness, to 42°” diameter of 
0.060” thickness Cutter holds 
minimum 12” length to 0.005” 
with parallel faces 
Novi Tool G Machine C 
Novi, Mich 
Circle 342 on Time-Saver Card 


FLOW-RATE METER 

... handles many viscosities 
Designation: Tell-Tale 
Features: Aids check of volumetric 
efficiency of pumps and circuits by 
replacing filter 
eliminates need for 
adding 
metering devices to each circuit 
involved. Addition of limit switch 
indicates flow rate changes 


temporarily cart- 


This 


removing 


ridge. 
components or 


Specifications: Handles fluid vis- 
from 100-750 SSU. In 
five maximum capacities, from 10- 
200 gpm. Work under vacuum and 
pressures to 5000 psi 


cosities 


The Rosaen C 


Hazel Park, Mich 
Circle 313 on Time-Saver Card 


tered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment ¢« Brake Linings 
Brake Blocks ° Clutch Facing ° industrial Adhesives « Laundry Pads and Covers « Bowling Balls 
Circle 93 on Time-Saver Card 
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HYDRAULIC 
ACCUMULATOR 
. . « for 2,000 psi 


Features: Body constructed of 
seamless steel tubing with honed, 
polished, and  chromium-plated 
bore. Has hydraulic cushioning de- 
vice fitted to piston 
is damper to eliminate shock at 


Device acts 


end of piston travel when oil is 
It seals off a small vol- 
maintained at pressure 


withdrawn 
ume ot oil 
above that of gas charge even if 
ill pressure IS re lease d trom system 
shutdown, gas can not 
escape into hydraulic 


When oil is entirely dis 
} 


During 
system 


never 


ing device can be omitted. 


Specifications: In capacities of 1. 
2. 3, 4, 6. 8 gallons. For working 


pressure to 2000 psi 


Industrial Hydraulic Lir 


Reading Englan J 


Circle 314 on Time-Saver Card 


HYDRAULIC POWER UNIT 


. . for ac and de 


Features: Aluminum 


brackets provide high heat reject 


reservoirs 


ion, durability without rust, corro- 
sion. Compact motors drive pumps 
from ‘2-30 gpm at pressures to 
2500 psi. Both ac and dc. External 
line filter adjustable relief valve. 


Spencer Hydraulics, Inc 
Racine, Wis 
Circle 315 on Time-Saver Card 


AIR CYLINDERS 
. » have square-end design 


Features: Double with 
cushion and adjusting screws re- 


acting, 


protection, yet easily 
Cushion can be locked 
for vibration-proof 
Basi 


interc hangeable mountings 


cessed for 
reat he d 
adjustment 
cylinder accommodates four 
relic V- 


ing inventory problem 


Specifications: In five sizes to 
bore 


! 
designed for air pressure to 
hydraulic t 
Continued on next page 


~~ 
290 psi oI pressures ) 


June, 1959 


charged from accumulator, cushion- 


Phil: 

Our present piston 
some hold up well 
(extruding,usually Jin 


You can see the extra quality, the extra 
performance you get from R/M Piston 
Cups under close examination. The 
clearly defined, accurate contours, the 
cleanly trimmed edges, the thorough 
penetration of compound through the 
fabric, all these are signs of a careful, 
reliable molding job. The results for 
you are resistance to ply delamination, 
longer service life, and precision fit 


cups are unpredictabl e- 
enough,others go to pieces 
a hurry. 


How come? 
Hal 


Your needs are sure to be met by one of 
the seven R/M styles: Neoprene and 
duck or Buna-N and duck in three 
hardnesses—or Buna-N and asbestos. 
Feel free to call on the R/M packing 
engineers for specific recommendations, 
They have amassed a wealth of experi- 
ence in meeting the most exacting re- 
quirements of industry. Get in touch 


with R/M! 


R/M's complete line of mechanical packings includes Vee-Flex* and Vee-Square* Packings, 


Homogeneous V-Rings, and Fabric Piston Cups. Write for complete information 





PACKINGS 


RAYBESTOS-MANHATTAN, INC. 


PACKING DIVISION, PASSAIC, N.J. 
MECHANICAL PACKINGS AND GASKET MATERIALS 








RAYBESTOS-MANHATTAN, INC., Mechan 


al Packings « Asbestos Textile 


e Industrial Rubber e Engineered Plastics 


Sintered Metal Products « Abrasive and Diamond Wheels « Rubber Covered Equipment e Brake Linings 


Brake Blocks e¢ Clutch Facings « 


Circle 94 


industria! Adhesives 


Laundry Pads and Covers e« Bowling Balls 
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NEW 
PRODUCTS 


In five mountings—bolt 


base side flush. Mount 


position relative to ports. Ground, 
hard chrome plated piston rods 
with minimum yield of 125,000 
psi. High tensile strength tie rods 
with 87,000-107,000 psi _ yield 
point 
A. Schrader’s Son 
Division of Xx vill Mfg Co 
Brooklyn, N. Y 
Circle 316 on Time-Saver Card 


HOLDING VALVE 
. « « for special problems 


Functions: Locks evlinder or motor 


when no motion is desired. Pre- 


ita 


HYDRAULIC 


FILTERS 


for Hydraulic and Oil 


Re-circulating Machinery 


Capital Hydraulic Filter Units are 
smaller than ordinary filters but with 
filtering capacity equal or superior to 
many larger filters. Small size permits 
greater latitude in design, particularly 
where space is restricted, 

Capital Filter Units are designed with 
one-piece construction no screws or 
nuts to work loose and be lost or mis 
laid. Simple and easy to clean by any 
method 

Made from specially designed woven 
Monel wire, with narrow corrugations 
presenting the greatest filtering area 
Monel support supplies extra sturdiness 


Capital Filter Units are made in 4 Types: 


* MONO-BILT 60 Mesh All Stainless Steel 
(Sump type) 

* MONO-BILT Standard All Stainless Steel 

* MONO-ECONO Mono-Bilt with Monel 
Metal Insert and Cadmium Plated Top 
and Bottom 


* LINE TYPE with Aluminum Housing and 
Mono-Bilt, one Piece Filter Unit. 


suilt from Monel Metal they are im- 
pervious to rust and corrosion, 


Capital 
Line Type 
Filter 


(| APITAL ENGINEERING & MFG. CORP. 


5836 SOUTH ASHLAND AVENUE, CHICAGO 36, ILLINOIS 
Circle 214 on Time-Saver Card 


vents load from runmng ahead of 
oil supply while load is being 
moved. Relieves excessive pres- 
sures generated in cylinder by load. 
Permits load to be lowered man- 
ually if power fails. 


Features: Uses little or no power 
when load is elevated, and nom- 
inal amount in lowering. Designed 
to lock cylinder and open with pilot 


pressure assist of 20 percent of 


difference between load-induced 


pressure and valve setting. 


Specifications: Single models with 
external pilot port, for use with 
single-acting cylinder available 
Also for mounting at both ends of 
double-acting cylinder with dry 
seal 38” NPTF Double 
models with internal pilots in stock. 
Single, double units to 3000 psi. 


ports. 


! 
ir 


Sarasota Precision Products, c 
Sarasota, Fla 


Circle 347 on Time-Saver Card 


OIL RECLAIMER 
. « « for 100 gph 


Designation: 100-X Hilco Hytlow 


Features: Employs separate 16 
gpm pump to filter oil. Reclaimer 
system consists of all JIC electric 
controls, inlet cellulose cartridg: 
filter, inlet and outlet oil pumps, 
outlet fullers earth filter, vacuum 


pump and automatic draining dis- 
tillate collection tank. Operation 
automatically controlled 


Specifications: Filtration of 100 
gph of hydraulic oil on machine 
tools. 
The Hilliard Cort 
Elmira, N. Y 
Circle 318 on Time-Saver Card 
Continued on page 144 
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Bumpers— 
2 Hypaion 





Venturi—1 Hypalon, 
2 Neoprene 


Ceramic pressure 
switch 
3 Hypalon 


3 


For a precision respirator 








Air-mix valve— 


2 Hypalon 


Automatic timer— 


1 Hypalon, 2 Neoprene 


Pressure chamber seal— 
1 Neoprene (40 Durometer 


Breathing hose— 
1 Neoprene 


7 
7 
_— 
* 
— 


# 


Uses National Hypalon O-Rings for 
dependability in home and hospital 


20 million cycles of perfect operation. Years of shelf 
life. Sporadic operation—long idleness, prolonged 
periods of operation. Extreme sensitivity, precision 
mechanism. Regular exposure to oxygen, ozone, med- 
ication. Reliability that can literally mean life or death. 


These are some of the requirements National® O-Rings 
meet in the revolutionary new Bird MARK 7® Respi- 
rator. Introduced little over a year ago, the compact, 
light-weight Bird MARK 7 is in use throughout the 
Free World and is hailed by anesthesiologists, surgeons 
and hospitals as a major advance in therapy for serious 
disorders such as polio, pneumonia, ‘other lung dis- 
orders and coronary problems affecting breathing. 


National Welding Equipment Company, makers of the 
Bird respirator, state that the high order of depend- 


ability could not have been achieved without National 
Hypalon O-Rings. In addition to their stability vs. 
oxygen, moisture, medications and gases, the Hypalon 
rings are rugged, and are not damaged when press- 
installed over extreme-hardness ceramic bushings. 


A total of 15 National O-Rings are used in the Bird 
MARK 7. Nine are Hypalon, five are conventional 70 
Durometer neoprene rings and the 15th is a large 40 
Durometer Neoprene ring used as a Static seal between 
the pressure chamber and main chassis. 


National O-Rings are available in standard sizes, com- 
mercial grade, or in special compoundings including 
Hypalon. For details or O-Ring engineer assistance, 
call the nearest National Seal engineer. Look in the 
Yellow Pages, under Oil Seals or O-Rings. 


NATIONAL SEAL 
Division, Federal-Mogul-Bower Bearings, Inc. 
General Offices: Redwood City, California 
Plants: Redwood City and Downey, California 


Van Wert, Ohio 
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Chimney—1 Neoprene 


NEW 


matic control circuit. Can't stall] 


when idle as air piston actuating 


valve is automatically positioned 


PRODUCTS 


HYDRAULIC PUMPS 


Designation: S¢ 


Features 


nD 
} 


re 
' 


my 
10.000 psi from a maximum of 100 


ns 


I 














ssure 


| 
ndefinitely in 


for 30,000 psi 
10 600 Series 


thes 
1000 


An 


produce 


ype rated 
from on power stroke. Needs only filter- 
air 


In 


regulator-lube assembly _ in 
supply line and suitable filter 
fluid supply line for operation. 


Maintains require d 


any auto 


with CROSS 
HYDRAULIC CYLINDERS 


Stay “on the job” with dependable, rugged Cross 
Hydraulic Cylinders. Like Cross customers every- 
where, you too, will appreciate the fast, courteous, 
dependable service you get from Cross. Phone for 
speedy delivery on any quantity. . .quality-built to 
your specifications. Contact Cross Engineering 
Department, today! 


RUGGED 
DEPENDABLE 
ECONOMICAL 


CUSTOM DESTENED CYLINDERS 
FOR EVERY APPLICATION 


Try CROSS CYLINDERS 
im your operation 

low cost, dependable 
ond trouble free 


il Engineered Quality 
Lowest-P**” — Gylinders Availab/e 


trade mark of Quality in Hydraulic Cylinders. . . 


CROSS MANUFACTURING CO. 


LEWIS, KANSAS — PHONE EA 4-5525 
WRITE « WIRE « PHONE... TODAY!! 
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In sizes 


to 20 


eight 
500 


Specifications: 
From 3 gpm at 
cupm at 30,000 psi 


psi 


SC Hydraulic Engineering Corp 
Los Angeles, Calif. 
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FILTER ASSEMBLIES 

. for all pressures 
Designation: Series 2872 and 6234 
Features: Both heat- 
treated aluminum bar stock. Series 
2872 filter heads, bowls machined 
from stock and equipped with by- 
pass valves. Series 6234 bowls ma- 
chined from stock, heads are heat- 
treated aluminum castings normally 
equipped with by-pass valves 
2872 for high 


6234 for low pressures. 


series use 


Series pressures 


Specifications: Series 2872 in fou 
sizes with corresponding female 
AND port sizes 4, 6, 8, 12. Based 
on Mil-0-5606 fluid, flow capacities 


range from 1.2-13 gpm with maxi- 
mum pressure drop of 10 psi for 
10-micron filter at rated flow. For 
1000-5000 
of 12,000 


Series 6234 in same sizes and 


operating pressures of 
psi and burst pressure 
psi 
flow capacity 
with same pressure drop. Operating 
of 150-25000 with 


burst pressure of 6000 


starts at 2.5 gpm 


pressures psi 


Bendix Filter Division 
Bendix Aviation Corp 
Madison Heights, Mich 
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FOUR-WAY AIR VALVE 
. is sub-base mounted 


Designation: Model A 


Features: Valve body and spool 
have packless features. Precision 
tolerance of .000050 provide con- 
stant sealing quality. Spec ial treat- 
ment in final stage provides work- 
ing surface with hardness equal to 
tungsten carbide. Sub-base mount- 
ing at no extra cost. All ports are 


Continued on page 146 
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® 
Need an original equipment “STAR'S 
wis , 2-SPEED 
VACUUM PUMP? sik faevinc mone. 


EFFICIENT OPERATION,"’ 


See how GAST cuts your costs ae Says 


WABASH METAL 


ea PRODUCTS CoO., 
a Wabash, ind. 
wh” & “WE CHOSE 
eS | Star’s Hi-Lo Pump as 
‘Ba ; the best bet for our 
@ @ me 30-12 Hydraulic Press. 


Above (1) is basic Model 1550 Vacuum Pum In operation it closes 
one of 1} sizes or active istomers, Gast 

builds this model in dozens of variations. Spe- the press faster. Au- 
cific ‘needs are met for vacuum, pressure, lubri- tomatic changeover from high speed low pressure 
Fer example, (2) is raatoolie for genseel pianee to low speed high pressure permits us to use one 
vacuum. (3) provides both vacuum and pressuré . pump instead of two. A very important feature in 
ee pe pg - a ——— i laboratory work is the ability of the Star pump to 
level oiler for rigorous industrial duty maintain pressure constantly at any given point. 
You save because Gast ingronity and pooling ont ie The built-in reservoir is also a convenience since 
a ile aetna ith. he it makes a package unit.” satin 


WRITE FOR FULL DETAILS—REQUEST CATALOG Special engineering counsel and proposals cheerfully Catalog 
submitted on request. No. 555 
Representative areas available 


production prices 


Gast Manufacturing Corp.,P.O.Box 117-D Benton Harbor, Mich 
s 


Oe... rl; == STAR JACK CO., INC. 


@ cOmpetssoes TO 30 FP 4t j 
© vacuum PUMPS 10 20 Wh /*22"\ /” === 420 LEXINGTON AVE., N.Y.C. 17 


“Air may be your onswer!" ° 
———amer PLANT: RIVER GROVE, ILLINOIS 





\\"! Portable Flow Meter 


PATENTS APPLIED FOR 


Checks Circuit Efficiency 


One meter serves many circuits, is unaffected 
by viscosity change, and requires no piping 


Operators of hydraulic circuits containing Tell-Tale Filters 

can now know the exact degree of efficiency of their hy- 
= draulic components by checking flow rates periodically 
= with the new Tell-Tale Flow Meter. The flow rate may be 
determined at those points in the circuit where Tell-Tale 
filters are installed (including pressure line filters to 5000 
psi). In use, the meter utilizes the filter housing by replacing 
the filter cartridge. In only a few minutes flow rates are 
accurately determined under various conditions (i.e. under 
load and under no load to check pump slippage). No 
work or component removal is needed and the 


—— 
SS 
SS 


Above: Tell-Tale Flow Meter being placed left) in the end of the piston is closed 

into Tell-Tale Filter housing (mounted in down until the flow is restricted enough 

suction line) to check pump slippage. to create a predetermined pressure drop piping 
that moves the piston forward. Move- meter reads directly in gallons-per-minute. No conversion 

Below: Highly accurate, this meter oper- ment is indicated by the when-to-clean tables are necessary because readings are correct regardless 

ates like no other, on a variable-orifice, pointer on the filter housing. Flow rate of fluid temperatures or viscosities 

precise pressure-drop principle. In oper- is then read from the graduated control 


oting, the orifice (pointed ovt, below wheel, in gallons per minute. To the already impressive advantages of standardizing on 


Tell-Tale Filters (knowing when to clean the filter, easy 
access to filter cartridge, and positive protection against 
pump starvation) is now added the ability to know wi: 

and where there is leakage in the circuit. Tell-Tale Fluid 
Meters are available in five maximum capacities, from 10 
to 200 gpm. Meter housings are also available for pe 

manent installations. Write today for more information, 


The ROSAEN COMPANY 


1776 EAST NINE MILE ROAD « HAZEL PARK, MICHIGAN 
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NORTHERN NITRALLOY PUMPS NEW 


Lube oil, seal oil and fuel oil pumps 
for compressors and engines 


unrestricted, providing high flow 
capacity. 


Specifications: In %4” size, with 
variety of actuations, giving option 
of hand, foot, pilot, cam, solenoid, 
: or bleeder-type 
ymplete range in pump sizes from 's GPM to 146 GPM. Pressures ‘ 
to 2000 PSI. Proven in thousands of installations and backed by 50 Alkon Products Cort 
Hawthorne, N. | 


years of engineering and production experience, Northern Steel Block 
Nitralloy Rotary Gear Pumps are unexcelled for precision manufac- Circle 324 on Time-Saver Card 
ture, accurate assembly and dependable, long life operation. Write 


for free catalog and engineering data 


NORTHERN ORDNANCE, INCORPORATED QUICK COUPLINGS : 
Subsidiory . + « use steel pins 

NORTHERN PUMP COMPANY 
MUCENEAPOUS 21, Miners Features: Steel lock pins permit in- 

creased operating pressure, elim- 


Designation: Roto-Lock 





NEW wichty MINIATURE | YD 1) | See ee 


Air Valve Solenoids and Valves 


for BIG JOBS in Small Spaces! QUALITY FEATURES: 

D.c. AIR VALVE SOLENOID . 

for 12 of 24-volt operation Chippard Arr-Mrrte Cylinders—made in Single 1 —— and polished 
- a» he yn a a or Double Acting Series, in 4 mount- steel ram 
ved vow Gpueweees ing types, are high quality cylinders 
(other voltages available) Mimmatics oan sending Past gen. Bh. I wor 2 a -bore 
a4 dee on ao (MAV-4) gg cnr and compact construction give them 
3-WAY AIR maw (MAV-3) 7 = << long life, permit easy mounting on 3 High strength 
4.5 CFM at 50 psi : jigs, fixtures, tools, or machines. aluminum alloy 
2-WAY AIR VALVE Used wherever power holding, push- cylinder heads 
4.5 CFM at 50 psi “ ing, pulling, or lifting is required, 
CAM FOLLOWER HEAD . Ar-MIte Cylinders will meet your 4 Bronze oilless ram 
for automatic valve cycling write, Now most exacting requirements of de- bushing 
MANUAL PUSH BUTTON for NEW pendability and long life. Write for é ; 

complete catalog and prices. 5 Five steel tie reds 


for fingertip vaive operation BULLETIN 
No. 4-59 


OS; sppard INSTRUMENT LABORATORY, INC. 


7386 Colerain Rd., Cincinnati 39, O. * Phone: JAckson 1-4261 DEVICES, inc. 
Manufacturers of Miniature Pneumatic Devices, R.F.Coils, Electronic Equipment 4401 W. Kinzie St., Chicago 24, il! 
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inate brinelling. Furnished with air, 
oil-resistant gaskets. Easy mating 
with Roto-Lock nipple having like 


dash numbers. Audible “click” into 


positior 


Specifications: Sizes 2-2”, proof 
pressures to 10,000 psi, burst pres- 
sures to 20,000. Sockets, nipples in 
1000 and 4500 series open and self 
s¢ iling 

Lock Couplings, In 

uth Gate, Calif 
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FOR MORE INFORMATION ON 
e ADVERTISED PRODUCTS 
e NEW COMPONENTS 
@ USEFUL LITERATURE 

USE A TIME SAVER CARD 


TURBINE FLOWMETERS 
for 3 msec. 

transient response 
Designation: Type 20 
Features: Handle fluids with pres- 
sure drop of less than 5 psi at max- 
imum rated flow under normal 
conditions. Can be taken apart and 
put together without affecting cali- 
bration. No special tools needed 
All parts can be replaced 


Specifications: Linear flow ranges 
to 35:1 de pending on flow meter 
size. With sleeve bearings in many 
metals. Low rotor inertia prov ides 
3 ms transient response time. With 
linearity of +42% readings are 
within +0.1%. In sizes from 8-4 
to 32 with either AN thread or 
ASA flanged connections. Has flow 


. a >} >)— 
ranges trom 0.20-250 gpm 


g L VanKery C 
Detroit, Mich 
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Wagner now offers 


AIR 
POWERED 
by) BRAKING 


= for industry 


Now you can get air powered braking systems with the 
same dependable heavy duty brakes that Wagner has 
built for years for hydraulically operated overhead crane 
brakes. These systems offer unusual flexibility of applica 
tion, since any number of brakes and control points may 
be used at any reasonable distance from each other 

Wagner application engineers can supply expert help in 
applying air power components for your specifications 
Call your nearby Wagner branch . 


Wagner Electric Corporation 


6387 PLYMOUTH AVE. + ST.LOUIS 14, MISSOURI 


Small 
RELIEF 
VALVES 


@ Protect cylinders from 
thermal expansion 





@ Control remotely 
operated relief 
valves 








@ Protect gages 








@ Wide Adj. Ranges: 

0 to 500 psi 

50 to 1,000 psi 

500 to 4,000 psi-— oil 
@ Pipe Size 4,” 


@ Cracks and Reseats 
Accurately 


@ Inexpensive 
@ No Leak 


@ Quick Acting @ Tungsten alloy seats 


Write for detailed literature 


Manufacturers of Hydraulic Valves and Devices 
luid 
ontrols, inc. 


ociation 
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Relief Valves © Check Valves © Restrictor Valves 
Needle Valves ® Pilot Check Valves ® Special Valves 
Pressure Compensated Flow Regulators 





1284 N. CENTER STREET © MENTOR, OHIO 
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rcle 84 


~ 
wel) PRESSURE 


ey for 
twice-a-second 


or twice-a-year 
operation! 


An Oil-Dyne pressure switch has repeat 
ability—it will function properly every 
time, whether it operates several times 
a second—or once every six months! 
Liberal use of low-friction materials and 
a completely new (patent applied for) 
design that eliminates all contact be 
tween O ring and cylinder walls combine 
to keep piston from sticking— assures 
perfect operation every time, any time 
50-5000 psi, explosion-proof. Single and 
duplex models. For hydraulic fluids and 
gases (freon, oxygen, etc.). Write for 
ustrated brochure 


PIONEERING MINIATURIZED HYDRAULIC ACTUATION 


* PUMPS 

* CYLINDERS 

» PRESSURE SWITCHES 
» VALVES 

~ ACCESSORIES 


OlL-DYINE 


INC. 
2115C West Marquette Road, Chicago 36, Ill. 


Designed and 


HUSCO Preferred for 
Multi-Plunger CONSTRUCTION 

HYDRAULIC MATERIALS 
CONTROL HANDLING and 
VALVES 


INDUSTRIAL 
EQUIPMENT 


HUSCO Multi - Plunger 


Hydraulic Control Valves 
in basic design, or cus 
fom-engineered adapta 
tions provide quick 
solution to your equip 


ment contro need 


heck these features 


Available in One to Six Plungers 

Four Positions of Control—Raise Lower 
Float, Neutral, with or without Detent 
High Pressure Carry over 

Positive Power-Saving Pilot-Operated Relief 
Valve 

Special Seal Plates—for plunger seal replace 
ment without valve disassembly 

Accurately Rated Capacities from 23 GPM to 
180 GPM at 21 f.p.s. velocity 


HYDRAULIC UNIT 
SPECIALTIES CO. 
Pumps ¢ Valves © Cylinders 
Box 257-A + Waukesha, Wisc 
$8 on Time-Saver Card 








News about people, manufacturers 


and sales o 


Davis elected v. pres., 
treasurer at Vickers 
Owen C. Davis has been elected 
v. pres. and treasurer of Vickers 
Incorporated, Detroit. He joined the 
company in 1946, came to Detroit in 
1950 to supervise the pricing, bud- 
geting, and auditing functions of the 
accounting department. In 1954, he 
became controller for the company, 
and was named treasurer in 1956. 


imperial Brass forms 
Canadian subsidiary 
Formation of a Canadian sub- 
sidiary of The Imperial Brass Mfg. 
Co.. Chicago, was announced re- 
cently John \ 
named president of the company. 
Imperial Brass Mfg. Co. (Canada) 


yw 


Grant has been 


Grant Musham 
Ltd. Headquarters will be at 18 
Hook Ave., Toronto. Vice president 
is William C. Musham. Grant is 
president of Grant Brothers Sales 
Ltd., and The Automotive National 
Distributors Assn., and a director of 
the Canadian Importers and Traders 


Assn. Musham is president of the 


(American Imperial Brass company 
Secretary of the new firm is F. C. 
Shafer, chairman of the board in 


Chicago 


Holan Corp. purchases 
Cleveland company 

Holan Corp., wholly-owned sub- 
sidiary of Ohio Brass Co., has pur- 
chased Universal Hydraulics, Inc., 
Cleveland. Universal will operate as 


nizations 


a subsidiary of Holan and will con- 
tinue production of hydraulic cyl- 
inders and valves. Expansion plans 
are underway for the firm. John P. 
Black, former president of Universal 
Hydraulics, will continue as v. pres. 
and gen. mgr. of the company. 


Anderson is promoted 
at B&W 
James S. An- 

derson has been ~~ 
promoted to gen- 

eral marager of 

the Tubular Prod- 

ucts Division of 

The Babcock & 

Wilcox Co., Beav- 

er Falls, Pa. An- 


derson formerly 


Anderson 
was sales y. pres. 

of the division. He joined the com- 
pany in 1941 as a salesman in the 
New York district office. Anderson 
became district assistant manager 
in 1942 and assistant general sales 
manager of the division in 1948. 
({nderson was promoted to sales 
manager in 1953 and elected v. pres 
in 1957. 


S-P has new sales mer. 
in Northern Ohio 
J. Harry Adams 

was named North- 
ern Ohio District 
Sales Manager for 
The S-P Mfg. 
Corp., Solon, Ohio. 

A veteran of 20 
years with the com- 
pany, Adams will 
supervise a terri- ya 
tory stretching 

from Toledo to Erie, Pa., and 
southward to Mansfield, Ohio. The 
new manager has worked for White 


Motor Co., Dill Mfg. Co.. and War- 


ner & Swasey Co., all of Cleveland. 
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GREATER PROTECTION F 
tHe STAFFA 


WHIRL-A-WAY FILTER, REGULATOR HIGH Ny /j 
AND LUBRICATOR ASSEMBLY AND TORQUE 
AUTOMATIC AIR TRAP (MmopEL w-4) 


SUCCESSFULLY $l 0 W SPEED 











| seo Fon HYDRAULIC 






CYLINDERS 
CONTROLS 
PNEUMATIC 
TOOLS, ETC. 


The FILTER removes solids .00039 and larger 
Transparent bow! provides visibility. The 







The STAFFA 30 h.p., 50 r.p.m., hydraulic motor operates at a 






working pressure of 1,500 p.s.i. with an overall efficiency of 93 per 







REGULATOR can pass large volume with an cent. Suitable for drives for CONVEYORS, WINCHES, HOISTS, CRANES 
unrestricted fiow and minimum pressure drop. CAPSTANS and all MECHANICAL HANDLING Applications 
Self-bleeding, compact. isk for details of hydraulic cylinders, valves, pumps and motors 






The LUBRICATOR delivers desired volume of 


sewn ees CHAMBERLAIN INDUSTRIES LTD 


PR oO 5 a c T S$ Staffa Works, Staffa Rd., Leyton, London, E.10, England. 


46 VICTOR AVE., Div. 10 Leytonstone 3678 
DETROIT 3, MICHIGAN (Member of the Chamberlain Group of Companie 





The Air Trap is auto- 
matic and eliminates 
manual draining. 


NEW SPeeCo 
ACCUMULATORS 


—Easily Maintained 
—More Economical 
—Efficient 
—All Sizes 
—for most economical operation of indus- 


trial, farm and domestic hydraulic systems 
© 15 to 7500 cu. in 
















































GAS VALVE and Protector Cap 
- = SPRING—Pulls up bottom of Seporator Hat % Accurate, Constant Cylinder 
4 ‘ and prevents side from collapsing Speed Control 


GAS CHAMBER-—Nitrogen precharged, to a * Compact Rugged Design 


suitable pressure 









nh eee + Simple, Easy Speed Selection x For Air, Oil or Water Applications 
i withstand working pressure up to 2000 Psi 
¥ . WLET SPEED CO Pneu-Trol Speed Control Valves, are widely 
= CLAMP RING—Holds sections together. Easily Double er used in hundreds of control applications be 









cause they combine in a short, compact body, 
a tapered fine thread needle for extremely 
accurate air or oi! flow control and a floating 
retro ball check, which permits full flow in 
the opposite direction. Retro bal! floats in 
most sensitive position to its seat, requiring 





\ = removed. Holds firmly 





BARRIER—Hat Shape of synthetic rubber. “‘O 
ring seals shell sections. Convolutes ir 
side-out as liquid builds required pressure 






















lf LuQuID | INNER AND OUTER PLATES—Starts convolu only a slight differential pressure to fully 
\X tion and prevents extrusion through liquid open or close it 
* Needle design permits maximum flow ca- 






<= port 
= = 
j FEMALE PIPE THREADS can be provided t 


meet customer's specifications 


pacity in the controlled direction. Metal to 
metal needle and ball seats insure long 
trouble-free service. Simple, practical “‘O” 
gland structure eliminates troublesome leak 






Typical {2A Series ’ 
COMPRESSED BY LIQUID PEED CONTROL for 





Single Aching Cylinde ing. Valve bodies machined from hex brass 


















Thorough cleaning and maintenance is quickly performed when ; 
or aluminum for 2000 psi working pressures; 
required conse steel and stainless steel for 5000 psi. Made in 
Send for specifications and om — 5 female pipe sizes—%”" to %”. ATTRACTIVE 
descriptive literature at once w PRICES IMMEDIATE DELIVERY 
- Write for illustrated circular and prices 








SPECIAL PRODUCTS CO. PNEU-TROL 


15000 West 44th Ave. meolAl-tiel mela Cems ers 10). 3) bem. | om 
GOLDEN, COLORADO 2919 Grant Street - Bellwood, (Chicago Suburb) Illinois 
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with Denison since 1954, was a 


POST process design engineer. John W. 


Stertzer has been named as sales 


SCRIPTS OF engineer in the pump and controls 


INDUSTRY division and will service customers 

in Central and Southern Ohio, West 

 % Virginia, and Kentucky. He started 

is a draftsman with Denison, mov- 
to sales in 1954. 





Denison names three 
regional sales managers 
Hayes appointed area sales 

representative 

Richard C. 
Haves has been 
appointed sales 
engineering repre- 
sentative for the 
Bendix Filter Divi- 
sion in the Chi- 
cago area. His ter- 
ritory includes in- 
Hayes dustries in Chi- 
igo, Milwaukee, 
wil \inneapolis St Louis, Moline, 
regional Rock Island ind Rockford. Hayes’ 


chnical pre hackground shows experience with 


UIRECTORY 


ngineering Cuno Engineering Co.., Skinner 


will be man Chuck Co., and Firestone Rubber. 


controls in the 
Joseph G. Wink is New distributor 


ihe same capacity in appointments 


Wilkins. before join Hydra-Power, Wayzata, Minn., as 


~ 


PUWER 


was a design state sales agents for Mechanical 


& Curl. Wink 0 oO ic., Detroit. 


* 
ws 


Pe 


A FITTING 
FOR EVERY 


—| 
tebe 


NO METAL TO 
METAL SEAL 


NO EXACT 
TUBE LENGTH 
NECESSARY 
THE HIGHER 
THE PRESSURE 19s0 /1961 
THE TIGHTER 
THE SEAL 
NOT NECESSARY 
TO CUT 
TUBE SQUARE 
SEAL AND 
GRIP ARE 
1.0. SEPARATE 


Approved itaapRcor 
CONNECTIONS 


FITTINGS HELD BY 
FRICTION GRIP 
OF THESE TWO 

Select From A Complete Line! EVERY JOINT 

Tapered or S.A.E. Str. Thread 1S A UNION 


1.1.0. 2 and 3 Pc. 37° Flares A HACKSAW 
Pipe Fittings + Accessories AND FILE... 


omenes 
You can't beat LENZ Tube Fit- 
tings for time saving and 
complete fitting assurance on 
any air, hydraulic or piping 
system installation. You get 
the finest quality from a spe- +ENF 

alist devoted exclusively to 

the manufacture of Steel COMPANY 
Tube Hose and Pipe Fittings KKIIK} Klepinger Drive 


Prec Dayton © Ohio Phone CR 7-9364 
Write for our newest Distributors in Principal Cities 


mplete line catalogs 
be put on iv ma 
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Patented « Patents Pending 
For Nearest Distributor—See Thomas’ 
Register A - Z Sec. Vol. |\V—and Coat- 
alog Insert in Fluid Power Directory 











“IN PREPARATION 


The complete guide to 
FLUID POWER APPLICATIONS 


3rd Edition—the only complete hydraulic and pneumatic reference 





DESIGN DATA AND IDEAS-—Section A gives you advertisers appear in bold face along with the note 
304 pages of standards, nomographs, formulae, cir- “See Section E pages to 
cuits and product designs. Complete JIC hydraulic 


and pneumatic standards. Data on pumps, compres- TRADE NAMES ~— Section D tells you who makes 
sors, valves. cylinders. motors. fluid lines and con- a product when you only know its trade name. Bold 


nections, packings. fluids and electrical controls. asterisk points out advertisers in the Directory. 


SPECIFICATIONS —Section E gives you manufac 


turers’ catalog information on their products. Adver- 


INDEX TO MANUFACTURERS — Section B lists al 
phabetically names and addresses of more than 600 
tisements are arranged alphabetically, within limita 


companies making products for fluid powered ma- : i oe ig ; ; 
tions of binding and printing. Index pages give in 


chines. : 
formation on sales offices and distributors for each 


advertiser. 
PRODUCTS DIRECTORY —Section C€ helps locat 
manufacturers of hydraulic, pneumatic and electrical LOCAL SOURCES —Section F ( Yellow Pages) lists 


products. Over 140 products from accumulators to alphabetically by state, city and company, all local 


wiper rings are listed in this directory. Listings of sources for fluid power components. 


PUBLICATION DATE: OCTOBER 29, 1959 
Compiled and Published by 
Applied Hydraulics 


& Pneumatics 


The Magazine of Fluid Power 
812 Huron Road, Cleveland 15, Ohio 


You can reserve $] Ooo 


a copy now. 


NOTE TO ADVERTISERS —They’re looking for 


you. When your sales campaign has done its job, FLUID POWER DIRECTORY 


when your advertising campaign is getting you the 812 Huron Road, Cleveland 15, Ohio 


recognition and the interest you've sought . .. don't . th . 
; ‘ é . lease reserve co ies the 1960/61 edition 
break the connection! Make it easy for the buyers pore © : 
priced at $10.00 a copy. 
to find you when they want you. 
File your condensed catalog information in the Check enclosed 
FLUID POWER DIRECTORY . .. it completes the sales 


connection! Name 


CLOSING DATE ati 
FOR ADVERTISING 
JULY 24, 1959 


June, 1959 








AIRCRAFT HYDRAULIC- 
PNEUMATIC ENGINEERS 


: _ Your _ 
ye unl CO 
WALDORF 


(or better yet, why not join us?) 


Wa rf is the military products divi- 
uF. 4 Huyck and Sons, a well known 
ar t 


i) 


ac 


if f pe engineered prod 
for th 


t 
he paper 


‘ ‘ ture a f fluid con- 


nditioned 
tington, Long 
in precision 
trol equip- 


have the ad 

, but growing 

at where ii be recognise! 

r your individual « yet you have the 
dit f ing behind you 
nad rap.diy grow- 

th ver eighty )ears 


kind of experience 

to become ‘ 

write Walter S 

Waldorf Instru 
Station, L.L 

< nvited (expense 

and if the mutual de 

1 will join us, you 

e elocated at our 


are sure you will find 
and benefit arrangements 


waldorf flu SYSTEMS 


WW Waldorf instrument Co., Huntington Sta., N. Y 
BA Division of F. C. Huyck & Sons, Inc 





Hydraulic Engineers 


MARKET PLACE 


FLUID POWER TRAINING COURSE 
For individuals or company training 
programs. A_ practical, home-study 
course, “Installation, Operation, and 
Maintenance of Fluid Power Equip- 
ment.” Authors are well known au- 
thorities on hydraulics and pneu- 
matics. Written for plant management 
personnel, maintenance men, appren- 
tices, machine designe rs, sales, and 





service engineers. Low tuition. Write 
for complete information and enroll- 
ment applications. TRAINING FOR IN- 
pustrY, Box 1000, Wheaton, IIl 


SALES ENGINEER 
WEST COAST 

An outstanding position is open for a 
nechanical engineer with a proven 
successful sales background in the ap- 
plication of industrial hydraulic and 
pneumatic components 

Our company is West’s largest inde- 
pendent distributor representing only 
top manufacturers. Engineering divi- 
sion of 25, also 35 in shop. Backuy 


' 


sales departme nt of 15 people 
Branches located Los Angeles, Port- 
land, and Seattle. Salary plus commis- 
sion. Excellent profit-sharing plan and 
insurance benefits. Financial assistance 
if relocation is required 

Forward resume in strict confidence 
Eastern interviews will be held in May 
and J ine 

Clark E. Rucker, President, The Rucker 
Co., P. O. Box 8158, Oakland, Calif. 


SALES MANAGER 
HYDRAULIC PUMPS AND VALVES 
Long established, nationally promi- 

nent, midwest manufacturer seeks 
Sales Engineer having contacts and 
selling experience with manufacturers 
of mobile field equipment. 

Excellent opportunity for man with 
sufficient technical knowledge of in- 
dustrial hydraulic pumps and valves 
to do application engineering with 
respect to them, and sufficient sales 
experience qualifying him to spear- 
head introduction of a new product 
and supervise its sale on a national 
basis. 

Salary open 

Resume must include pertinent per- 
sonal, education, income, and work 
experience information. Write Box 
6159, APPLIED HYDRAULICS & PNEU- 
MATICS 


LINES WANTED 
For Western Pennsylvania — pneu- 
matic, hydraulic, and machine tool 
components for OEM and industrial 
ccts. Prefer lines partially estab- 
lished. Write Box 6259, APPLIED 
HYDRAULICS & PNEUMATICS 


REGIONAL SALES ENGINEER 
Sales position on the East Coast 
open with progressive hydraulic manu- 
facturer. Candidate should have sales 
experience in hydraulic components 
and circuits. Write Box 6359, apPLIED 
HYDRAULICS & PNEUMATICS 





Key positions . . . for experienced men qualified to 
assume responsibility in the expanding program of our Test 
Equipment Division. These are stimulating assignments carry- 
ing professional advancement potential for 


HYDRAULIC/MECHANICAL ENGINEERS 


Requires ME with a minimum of 5 years’ experience in hy- 
draulic or mechanical system design. Will handle the design, 
component evaluation and component selection necessary to 
properly engineer, produce and deliver a quality product of Inlet port 


Test and Ground Support Equipment 


APPLICATIONS ENGINEERS 


Hydraulic Engineers with 3 to 5 years’ experience in hydraulic 
and pneumatic circuitry and instrumentation. Must be cap- 
able of making the preliminary design of hydraulic circuitry 
for proposals and quotations on test equipment. Will work 
directly for the Engineering Sales Manager as ‘inside’ man 


Good professional salary scale plus exceptional com- 
pany-pald benefit program. We are a moderate sized 
manufacturer of test equipment, located near the new 
Connecticut Turnpike, only 45 minutes 


York City 


Please submit your resume in confidence to 
Mr. James Rosecrans, Employment Manager 


CONSOLIDATED 
DIESEL ELECTRIC CORP. 
STAMFORD, CONN 


880 CANAL ST. 


-A_@ 


$2075 


AND UP 


——— 

3000 Ps/ HAND PUMP) WEW HEAVY DUTY 
Operates up to 3000 PSI. Has a s 
built-in return flow check valve. 

>" AN, outlet 1/4”""AN. 
No. HP-30 PS! type available with spring return or 


detents, 2000 PS! type hos spring return 
Ony to neutral, Specify type needed. Both hove 


ow NEW &.SURPLUS HYDRAULICS 


NWEW PALLEY HYORAULICS 


Here ore two of ow newly developed line of double 
action industrial Hydrau! Cylinders. These cylinders 
are designed to meet the most rigid requirements of 
ndustry. All ore heavy duty stee! construction. SAVE 

Type (A) is @ heovy duty, press type cylinder with 
bores of 3", 5°", 6" and 8 
TONS of 3000 PSI! 

Type (8) is on internal cap type cylinder with bores 
of 1-1/2", 2°", 2-1/2", 3", 3-1/2" and 4". Hos o 
thrust ronge of 2°" to 48°’. Delivers up to 18.850 Ibs. 
of thrust on 1500 PS! line pressure 

For COMPLETE LISTING of our tremendous ON 
THE-SHELF stocks ond prices — Send for Car. H-59 


~ thrust ranges up te 75 





IDING PISTON 
-WAY VALVE 
mm Available in Open 


or Closed Center. 3000 


built-in adjustable relief valve. Maximum 





1500 PSI Hydrovlic HAND PUMP 
Disploces 0.19 GPM at 30 cycles 


flow is 10 GPM. Order either 20000r 3000 
PS! type. SAVE at our LOW PRICES! 


per min. Capacity 1.5 cu 


2000 PSI type 


im. per cycle. No. HP-3U — 


3000 PSI type... .. 005 





STRATO POWER. 
AYO. PUMP 

Delivers 10 gol. per minute 

at 1500 RPM ot 3000 PSI. 

Pressure is adjustable from 

2800 to 3800 PSI. A variable 
displacement, piston type. 

Disploces 1.694 cubic in. 9920 
per revolution. . « ° - 








NOTE: We stock the largest ON- THE- 
SHELF stock of Hydraulic Equip. ia 
the World. Stocks include Hydraulic 
Pumps, Valves, Cylinders, Motors, 
Hese and fittings of all kinds. Write 
for Catalog section H-59 and SAVE! 


1500 PSI. Hos 2" bore, 9°’ stroke, 
7/8" shaft, 14-1/4"" length. 


Approx. Gov't cost ~$75 59 


Cot. No. H-48U ~ Used —_—_ 


Ne. H48N - NEW DOE | 





Ideal for clutch or throttle contro! | 
when used as ao master & slove. Bore 
5/8", stroke 4-1/8", shaft 7/16”, 


length 9-5/8"". Ports 1/4"’ 
tube. NEW. Cat. No. H-60 375 








Poy by M.O. of Check. P.O.s accepted from D&B firms rated F2% or better 


deposit with C.0.0.s. Prices F.0.B. Los Angeles Wrhse 








2263 E. Vernon Ave. Dept. AH-69 Los Angeles 58, Calif. 
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‘Y GIVE MY ALL... FOR 
SEARLE MECHANICAL 
PACKINGS!” 














i(- 


If you want extra quality 


see SEARLE! 





extra service 
Write for our 
complete 


illustrated catalog 


earle Leather & 
Paching Co. 


2105 NO. MARIANNA AVENUE, LOS ANGELES 32, CALIF 





* Leak Proof—At All Pressures 





* Low Pressure Drop ot Full Flow 
* Eliminates All Threaded Connections 


* Eliminotes Expensive Machining 


Small in size—big in capacity—simple to install—the KEPNER 
Kepsel Cartridge Type Check Valve is designed for positive 
performance. Eliminates expensive machining, finishing of 


fine, close tolerances, metal surfaces—dirt can't hurt it 


Write for complete technical data 
*Patent Applied For 
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1, 2, or 3-spool 


VALVE 


MODEL 
WP 


PARALLEL VALVE 
‘ for heavy duty industrial 
mobile hydraulic applications 











cs 
Capacity: yi Oo G PM 


MAX. PRESSURE: 1500 PSI 
Features: SPOOLS — fully balanced, self 


centering, accurately feathered for fine metering 
action — separate ball checks for each spool. 


CARTRIOGE type relief valve has hardened seat. 
TRIPOD mounting feet for easy installation. 
CHOICE of many modifications 


“x GRESEN Mz. Co. 


LITERATURE 405 35th Ave. N.E., Minneapolis 8, Minn. 








SOLVES tooling and automation 
problems ECONOMICALLY! 


$15.95 


LIST 
1 STROKE 







IMPROVED! 


\'/g" bore CLH SERIES clamp- 
type Hydraulic Cylinders 


The ideal cylinder for unlimited automation, tooling and 
production line applications where space and economy 
are important! Compact—only 15” square. Pre-stressed 
construction for rough service. Double acting, or spring 
return. Universal, or pivot mount. Rods and pistons hard 
chrome plated. Heads machined from square bar stock. 
Immediate delivery on 1”, 2” and 3” strokes. Fractional 
or longer strokes available. 1500 psi hydraulic; 250 psi air. 

Write NOW for NEW Bulletin No. 159 


<semeses Cincinnati 15, Ohio + Phone: VAlley 11-0320 


Manutacturers of the Industry's most complete line of 
air and hydraulic cylinders 


OLD BY LEADING DISTRIBUTORS NATIONWIDE 
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ABSOLUTELY TIGHT SEATING! 


WITH ASCO POPPET TYPE 4-WAY SOLENOID VALVES 


Dead tight shut-off—even on air 
in these four-way valves through poppet 





is assured 
Operation: ASCO Single Solenoid 4-way 
Valves are power-driven in both directions 


seals, and by a unique combination of metal 
“4 by line When the solenoid is 


pressure, 


to metal and resilient seating. No lapping, 
erinding or close adjustments are necessary 
no binding or leaking can occur. Short 


de-energized, line pressure applied to the 
top of the piston core forces it off the seat, 
eliminating possible sticking due to re- 


sidual magnetism. Line pressure is applied 
to Chamber A, moving the piston-dise as- 
sembly to the left. When the 
energized, Chamber A is exhausted 
line pressure drives the piston to the right 


piston dise assembly travel, basie design 


simplicity eliminate maintenance problems. lenoid i 


and 


arr 


ASCO 4-way Valves are available in 
through 1” 
proof or water tight enclosures. They can 
be mounted in any position, and permit 


sizes, in standard, explosion- Single solenoid type (illustrated) operate 


when solenoid is energized; returns auto 


matically when de-energized 











cycling rates to 850 per minute. 


New! Catalog No. 202 covers the 
ASCO line of Solenoid Valves. 
Write for your copy today. 





For Immediate Delivery... 
World’s lar vest stoc k of 
Solenoid Valves. A complet 
Solenoid Valve Stock List will 
be sent to you with your copy 


of Catalog No. 202. 


a 








ASCO 
can be 


(Bulletin 8344): 
is energized; 





J.L.C. Construction (Bulletin 8346) 
Single and Dual Solenoid Valves 
furnished to Joint Industry Conference re- 
valves are provided with sub- 


Dual Solenoid 
when solenoid 
not return until 
ergized (single solenoid types return when 
In dual solenoid valves, sole- 
energized continuously or 


operates 
will 


solenoid is en- 


either 
opposite 
quirements 
plates, vapor-proof solenoid enclosures, and 
and are electrically in- 


de-energized 


manual overrides 


operative with the cover removed. 


Automatic Switch Co. 


50-B Hanover Road. Florham Park. New Jersey e FRontier 7.4600 


ELECTROMAGNETIC CONTROL 


noids may be 


momentarily. 


ASVO. 


SOLENOID VALVES + 
is 


AUTOMATIC TRANSFER SWITCHES «+ 





will it fit our circuit? 

who makes it? 

what size does it come in? 
where can | buy it? 


Better Check the 


FLUID POWER 
DIRECTORY 


More than 65,000 engineers keep the Fluid Power Directory 
handy. It’s their quick reference to the 101 questions that 
pop up during a hydraulic or pneumatic circuit design. 
Specifically they check the Directory for 


e CATALOG DATA—condensed specs on more than 150 
manufacturers’ products 
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e TRADE NAMES—cross referenced to makers 


e DIRECTORY—who makes what for hydraulic and pneumatic 
systems: over 150 product groups, more than 800 manu 
facturers listed for easy reference 


1960 /1961 
e DESIGN MANUAL—circuits, nomographs, designs and 
applications: a complete handbook for industrial, mobile and 


aviation systems 


e LOCAL SOURCES—an index to loca! outlets for speedy 
supplier selection 


Now in preparation: the 1960/61 
Fluid Power Directory 


Publication date: October 28, 
1959 


Closing date for advertising 
July 24, 1959 
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